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ABSTRACT 

This "how to" workshop guide provides an overview of 
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provides guidelines , procedures^ and job ai^ each 
instruct ional development team member effect iveiy use the videodisc 
medium* The second module describes design and authoring, i^ 
the design of text and graphic formats, the computer program, 
storyboards and orientation material, and^ special effects and 
animation^^ The third module provides details oh how to prepare 
production lists/scripts, select available masters, select talent and 
music, lay but the disc gebgrapby, and plan the prbductibh. 
Prbductibh is described in the fourth mbdule, including productibn of 
videb text frames, ahimatibhs, art, phbtbgraphs, and print; shooting 
Ibcatibh and studib videb; recording, arid edit irig the audio; and 
writing the vbmputer program. Special. attehtipn is given to the use 
bf video still frames. The fifth mbdule, which focuses bii post 
product ioii arid premasteriiig, describes procedures for conducting 
off-line edits, making the master tape , and entering the videodisc 
computer program. The final module explains procedures for the 
mastering stage and for intergrating the computer program with the 
videodisc. Guidelines for designing interactive videodisc touch 
panels and voice input are appended. (LMM) 
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DEDICATION 

i^'teracti ye videodisc is both _exhilarat ing and 
frustrating. The process can be surprisingly complex because 
it draws together video design and production, graphics, computer 
prograrmning , instructional , design , and cbntent expertise. That 
combination of disciplines: and styles^ can yield hew^ways of 
seeing, or it can spell disaster if those involved fail to work 
together. The central character in the drama is a person we 
call tii^ Producer . 

The Producer can be from any discipline.. He or she bwns the overall 
effbrt because of a guidihp' sense for what the prbgrain V/ill feel 
like and how it will work* The Prdducef mUst help the content 
^^pert ^ video director j prograr^ , and others to share that 
sense and to work together to make it a reality. It is not an 
easy job. 

The workshop presents a\vell-^tried and successful procedure. This 
manual provides a low cost .'neahs to distribute the non-hands on 
pdrtidris of the workshop. But there is a richness of e 
that can be gained only by trying out several types of interactive 
videodisc programs and by trying your hand at the process. 
Whether it is at a_ workshop or in your first prbductibn we trust 
that this guide will help you avoid some of the pitfalls and 
feel more of the excitement of opening a nev; medium — inter- 
active video. 

This V7orkshop guide is dedicated to those who are determined to 
become interactive videodisc prbducers. 



viii 



9 



Interactive Videodisc: Design and Prdductidn 
Workshop Agenda 



Monday 



8:00 p.m. Hands on Tryout of Several Programs 
Tuesday 



8:30 a.m. Formation of Small Groups, Problem Exposure, and 

Overview of Interactive Videodisc Besign/Prodiuctton 

9:55 a.m. Break 



10:00 a.m. Project Pl a nn ing - Presentation Modes, with 
Demonstrations 

10:30 a-.m. The Producer and Team Leaders 

li:00 a.m. A Mock Planning Conference 

12:00 p.m. tunch 

1:15 p.m. Selecting the Delivery System Hardware Hahds-Oh 
Trydut of Alternatives 

2:00 p.m. Time and Costs for Design/Development /Delivery 
System 

2:30 p.ni. Break 

2:45 p.m. Authori ng - Finding An Expert 

3:15 p.m. Designing the Program Maps - Small Group Project 

4:00 p.m» Designing A_ User Interaction Scenario and Screen 
Displays - Small Group Project 



ix 

10 



Wednesday 
8:30 a.m. 



±1:30 a.m. 
1:15 p.m. 
i:45 p.m. 
2:15 p.m; 
2:30 p.m. 
4:30 p.m. 
5:00 p.m. 



Thttrsday 

8:30 a.m. 
9:30 a.m. 
10:00 a.m. 
10:15 a.m. 
10:45 a.m. 
11:15 a.m. 

' 12:00 p.m. 
1:15 p.m. 
2:15 p.m. 



Designing Software User Requirements^ Selecting/ 
Designing Software Templates, and Flowcharting - 
Small Grotip Project 

- Break at Discretion of each Group 

- Continue Software Design Projects 
Lunch 

Designing Display Formats and Special Effects 

Deve] oping Storyboards and Templates — Demonstration 

Break 

Storyboards and Templates Small Group Pro jects 
Formative Tryduts Using Storyboards 
Pre^roduct ion — - Planning and Procedures 



Production - Video Text and Graphics 

Location Shooting 

Break 

Software Editors and Drivers 
Studio Video and Audio Production 

gostproduction - Work Tapes, SMPTE Codes, Off-Line 
Edits, and Edit Decision Lists 

Lunch 

Off-Line Edits Hahds-On Tryout 
Break 



X 

ii 



ThiirscTay ( cbht . ) 



2;30 p.m. 
3:30 p;m; 

Friday 
8:00 a*ra. 
9:00 a.m. 

11:00 a.mi 



The Postproduct ion Studio ^ 

Using A Gomputer Authoring System — Small Group 
Hands-Dn Session 



Mastering 

Content Checkout and ^Revisions — Small Group Hands-On 
Session 

Wrapup and Evaluation 




EKLC 



xl 



INTRODUCTION 



This workshop is a '*h6w tb'^ introduction to the process of 
designing and producing: interactive instructional videodiscs 
It is module briehted, with each module directed to both the 
producer and team members. 



The procedures ^ forms and materials in this workshop were 
designed on the basis of experience with projects ranging 
from Army forward observer training to biology instruction 
for college students, and from electronia trdubleshbbtihg 
oh a cbmplex missile system to medical diagnosis training 
for gastrbehterblbgists. These course mater ials present 
systematic and easily mpdif iable authoring and production 
procedures for interactive videbdisc development. They 
are extensions of commonly used procedure^ as specified 
in the Interservice Procedures for Instructional Systems 
Development gPiSD) model (TRADOC, 1975). 

These materials may be used by themselves or as part of a 
^roup workshop^ In either case ybu will get more from them 
if you use them as a guide to preparing actual ihstructibh. 
Use of these modules and materials can s^ve time arid frus- 
tration in your initial projects. 



Intended Audience 

This workshop is :designed to be a useful tool for: 



• managers or directors of instructional development 
charged with the bverall responsibility for :; 
^^Y??-9Pi?S_ an interact ive videodisc. 

• authors and writers responsible for organizing 
the lesson material . _ __ 

9 TV directors and video production managers involved 
in prbducihg the media that will appear on the 
interactive videbdisc . 

• producers and project directors 



Course Objectives 

During the course of this workshop, ybu will get ah bverview 
of the entire authoring ^nd production process arid will" 
learn how to plan a videodisc project (Module 1); prepare 
astoryboard for a segment of instruction (Module 2); com- 
plete guides for graphic^ audib, and visual displays , _ 
and lay out the physical space oh the videodisc (Module 3); 
anticipate prbduct ibri challenges for interactive videbdisc 
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develbprritJnt .(Module 4); create ah edit decision list and 
produce a progratritriihg guide (Module 55; and plan the 
activities during mastering based bh thetype of video- 
disc (Module 6). in addition, you will learn about the 
supporting activities for these major authoring arid pro- 
duction tasks. 



Us^— of— Gduf se Modules 

Each module focuses on different members development 
team and is cbmpiete within itself •A training warkshop 
may be presented in which these materials are tailored_^ 
to a specific prb^ectiL Typically , you will work through 
this guide by yourself or in a workshop setting, then refer 
to it during the actual develdjjmerit of ari interactive 
videodisc •The forms and procedures included iri these 
materials are suggested formats and should be adapted to 
your project's requirements. 



Assumpt ibns 

It is assumed that persons utilizing this workshop course 
are already reasonably familiar with the instructional 
development process. 

Use of these materials assum that the program of 
instruction will be defined through standard "front-end 
analysis** procedures and that "lesson design specifications" 
will be developed for the content of the interactive 
videbdisc(s5 . These can be extensive processes. They 
are referred to here drily briefly sirice the focus of 
this pf eseritat idti is on yideddisc-specif ic proc 
Decisions regarding instructional strategies are assumed 
to be made explicit in the lesson .specifications. 

These materials assume the availability bf a videb character 
generator, arid a computer editirig facility df still frame 

store. This equipmerit is Used fdr develdping computer- 

cdri trolled branciiingj answer processing , and computer-generate 
frames and data which are available through a f uii-functiott 
authoring system. 

This presentation is oriented to computer-controlled video- 
disc programs , especially those where the ebmputer offers a 
standard prbgramming language br authorjlng system. We 
also describe use bf cbmputer-gerierat ed overlays over the 
videodisc image. 

We alsd assunie use of constant angular velocity (GAV) optical 
videodiscs with a capacity of approximately 30 minutes per 
sidi, together with still frame capability. 
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Acrbhyrris 

In this course, the following acronyms are used: 



• CAT stands for computer-assisted instruct ion • in 
the cdritext of the interactive videodisc ^ CAI refers 

interact ions between courseware arid user 
^ in any of a variety of learning modes and instruc- 
tional strategies. 

• CMI _ stands for computer-managed instruction. it 
deals with the registration and tracking of student 
P^Pg^^ss by means of practice^ quizzes, liiilestdrie 
examinations , etc . Thus it involves test scpringj 
with diagnosis and prescript ion based on the testing. 
Besides accounting for student progress through a 
course^ CMI handles. data processing requirements of 
class arid iridividual perf briuarice ^ prpvidirig reports 
?9?^ learners arid iristructbrs. In additibri^ this 
capability controls which lessons const i tut courses , 
and the creation of classes, assignments, and system 
reports , 

• IVD starids for interactive videbdisc. It is differ- 
entiated f rom a nbri-iriteract iye disc in the way. "it 
delivers instruction^ While it uses the vi^^odisc 
as the storage medium, a computer controls answer 
processing, brahchliig and feedback, thus personaliz- 
ing the instruction in response to each iridividtial 
user . 

• ISD stands for Instruct ional Systems Development. It 
is a set of techniques and procedures followed in the 
development and implementation of training materials. 
The Iriterservice Procedures for instruct ibrial Systems 

Development is used as standkrd for this cpursej 

though there are several development m^ could 
be used. The major phases of this model appear under 
the fbllowing or similar names in most _ development 
projects: (1 ) analysis^ £25 design , (3) development 
(4) implemeritat ibri , arid (5) evaluatibri of cbritrbl. 

i SMPTE stands for Society of Motion Picture and 
Televisiori Erigirieers . Here it refers tb their 
time cbde bf elapsed hoursj^ minutes ,_seco*^*ds , 
and fram^Sj placed on the videotape to provide 
location information. it is usually written here 
as a six digit code , although it may_also , appear 
as an eight digit code (e.g., 00:15:36:21). 
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OVERVIEW 



This module will prepare you to: 

: (1) Briefly describe the major characteristics of videodisc 
; players and NTSC video. 

( 2 ) Present a range of total costs and cost per contact 
minute for interactive videodisc development , and 
describe several factors that determine costs; 

(3) List tile five phases of the instructional systems 
development model. 

(4) List the six stages of the interactive videodisc design, 
and production prc3cess. 

(5) Describe major activities performed in each of these 
interactive videodisc development stages. 



Features 



The advent of high density optical recording systems like the 
videodisc, digital audio disc, and optical data, tape has 
tremendously expanded our abilityto have a wealth of information 
a-t pyr_ fingertips. In the case of the videodisc^ this information 
comes as color television images either in motion or as sti lis , 
dual channel audio, and some limited digital information* 

Government and industry are just beginning Xo see the pc^sibilities of c^tical 
recording. For example, instead of the relatively low resblutibn 
American standard broadcast television pictures currently available 
on American videodiscs i the videodisc technology could as easily 
<ieliyer high definition video that rivals 35mm film for clarity.:; 
In fact , the disc itself ^ ^^il?_?'_?9PY?naent format , is by no means 
the only way in which optical recordings can be delivered. Video 
cubes are a distinct possibility, for example. 

High density digital i nf orrriat ion can be stored using the same basic 
techniques. This digital information can then be used to store 
computer programs, data, digitized visual images, and digitized 
audio. The prototype digital audio discs that are how being 
demonstrated are examples of application of this technology in the 
audio arena. These discs offer exceptional fidelity and dynamic 
range . 

While very high density optical recording is a key component in the 
systems described in this workshop, high density magnetic recordings 
are also becoming, avai lable. These offer the capability of ' 
recording and modifying the ihformatidh that is stored. .Digital 
magnetic video still frame stores that are currently on the market 
(albeit at a high price ) are examples of this technology . 
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The focus is oh the optical . videodisc simply because it 
is here and aval lable today . th contrast to the capacitance and 
"needle in the grbbve 'V video systems also marketed in the United 
States, sdriie optical videodisc fbrrriats permit the user to view a 
single frame indefinitely. Because the ihfbfmatibh is read with a 
laser rather than by a physical contact device , there is virtually 
no wear on the videodisc. These features , combined with the ; . 
extremely high density of information, make the optical videodisc 
ah excelleht. source of visual images and audio for education and 
traihihg applicatibhs . 

Functions available with most players include motion at 30 frames 
per second (standard video speed ) , stills , dual track audio , slow 
mot ion . and fast motion, and rapid search. Some players include 
circuits to_ search to any given frame on the disc, and to 
automatically search to the next chapter or_ to stop at a specially 
identified picture. Some bffer a small built-ih computer to allbw 

_Pl5y??_?9_^? P?oi?^'^'??^_either_by a f emote keypad or by a 
program resident on the disc itself. 

Most optical videodisc players oh the market today operate ih 
.?ithef a 30 minute per side mode which allbws stbppihg on- 
indi^vi^dual frames or a play ^60 mi^hUte per side mode fbf 

longer sequences of motion (e.gi, feature length movies). Th^ 
former mode is called Gbhstant Ahgular Velocity (CAV). This means 
that the disc turhs thrbugh a cbhstaht ahgle ih a given time. This 
is impbrtaht because the player cah theh always khbw where it is on 
the di sc and can therefore locate single frames . The 60 mi nut e 

mode is known as Constant Linear Velocity (CLV) • 

distinguishes these two modes i in CAV mode information must be 
packed much more densely at the center of the disc than it is at 
the outer edge, where the perimeter is larger. Ih some sense this 
less densely packed ihf of mation at the outer edge wastes space, but 
on the other hand, since a new frame always begins at a known 
location on the disc, it provides the capability for still frames. • 
in the CLV disc, the informatioh is packed as densely as possible 
throughout the videodisc. This means that playing time is longer^ 
but it is hot possible to retrieve individual frames. 

Information is recorded startingat the center of the videodisc and 
continuing in a spiral to the outer edge^ 6ftV discs rotate at a 
uhiform 1800 revolutions per minute. CbV discs rotate at 1800 RPM 
when information is being read from the cehter of the disc, but 
slow to 600 RPM. wheh ihfbrrhatioh is read from the outer edge at the 
end of the program. Because ihf drmation is packed most densely at 
the center of a CAV disc and throughout a CLV disc, quality tends 
to be most critical at these places. 
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Constant Angular Velocity Cbristarit Linear Velbcit 

(CAV) Videodisc format (CLV) Videodisc format 

Note: Frame nuiabers are examples. Vertical blanking (VB) 
bccxxrs between every field. 



Figure i: Coinparison of CAV and CLV Videodisc Forrnats 
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Videodisc Players ^ 

Four companies currently market players . These 

are Maghavision ( Magnavox/Phiiips ), Pioneer^ DVA , and Sony. ^ 
Pioneer mahuf acturers for DiscbVision. Thomson eSF formerly 
manufactured and marketed a transmissive disc player in which 
the laser beam passed through the disc ^ but this system is hot 
currently on the . market . All are reflective players.ih _ that 
'^^?_l????'_beam is reflected from the disc surface. Various models 
from these manufacturers fit the descript ions of consumei", 
industrial/educat ion , ^nd computer-controlled players (also 
known as level one, level two, and level three, respectively) , 
that are described in the workshop section., ''Define Delivery 
System Hardware/Sdf tware. " You should talk with the users of 
'^J^??? ?y^"^?5^?_^?^_wi"th the player companies • marketing depart- 
ments to determine which player best fits your needs. 

Video Characteristics . ' 

This section presents a very- brief overview of. video 
characteristics as they apply to videodisc prbductibh^ 

The United States uses the NTSC. standard for broadcast television . 
The standard prescribes many characteristics of the signal, but the 
most important for our purposes is that it provides 525 scan lines. 
Some of these are^abbve and below the picture area on a television 
set or mohitpr. Other countries have adopted other standards, 
including a 625 line system. A number of firms have proposed. a 
high definition television standard of 1100 scan lines* The latter 
is roughly comparable to 35mm film in its resolution. 

The more scan lines in the signal, the; more infbrmatibh the signal 
must cohtairii, and therefore its bandwidth must, be broader. The 
Amei-ican NTSC standard is a cdmprorriise that allows reas^^^ 
^i^^^i"^?! ^^il? limiting the crowding of the air waves with 
broadband signals. High definition TV^ for example^ would probably 
have to operate. in an extremely high frequency range that is less 
crowded. Signals using high defihitibh TV could be beamed. directly 
to hdmes from satellites ^ or could be delivered via special high 
definition videodiscs. 

The NTSC standard video is a definite. cons trai ht on videodisc 
production. For example, in practical terms about 12_lines of 32 
characters each is the maximum text that is usually placed ph a 
video scrieen for delivery using the NTSC standard. Personal 

computers linked directly to_a television set can provide more 

characters than this, but they do not have to be transferred from 
one medium to ahdthef, with resulting loss in quality. The 
remainder of this discussion will focus on the NTSC standard. 
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The vi ded picture consists of 30 indi vidual frames per second i 
Each frame consists of two interlaced fields • This means that an 
electron beanl^ scans down the video screen painting every other line 
for one field, then jumps back up and paints the alternate lines 
for the other field. The two fields are usually termed field 1 and 
field 2, or field A ahd_field In essence, BOfields per second 

are presented. Figure 2 presents this graphically . If the subject 
moves in the 6Dth of a second between the two fields, there will be 

some jitter as fields alternate on a still frame from the 

videodisc^ In normal television , which is always presenti ng 
morion, this jitter is not noticed, but it can become quite 
distracting in still frames. 



Field i Field 2 Full Frame 




Figure 2. Relationship of Video Fields 



Video has some other characteristics that must be taken iritd 
consideration when preparing color art for graphics. Usually, 

graphics transfer to video better than text because graphics 

tend to present a complete .image where some loss of resolution for 
one part does not detract from your ability to see the whole. On 
the other hand, loss of one or two letters in a word .can prevent 
the word from being understood. Another factor to consider is that 
contrast between ^ colors and^backgrounds must generally-^be much 
lower for video product ion ; than for prints For certain technical 
reasons, some colors tend to interact when placed together/ on a 
video screen. This is known as "chroma crawl." Experi^ncexi video 
directors can provide -guidance on. character size , graphics, and 
appropriate color cdmbiriitidhs . You should plan td experiment with 
these prior to cdmmitting td a fdrmat to be used throughout the 
videodisc production. 

Many other factors affect the quality of tl^e video image. In 
particular, television sets arid- ntdhitdrs have a prof dund effect . 
Therefore,' you shduld be ^rareful to view your experiments on the 
same monitdr .that you plan to use to deliver the materials, as 
opposed to a high quality studio monitor. 
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The IPISD Model 



The process of developing interact iye videodiscs includes^ the 

design of instructional materialSj^ the a^^ of a storyboard 

script, the production of audio, graphic, and visual materials, 
preparation of the master videotape, videodisc mastering, and 
software programming. 



Figure 3 presents the IPISD (Inte 
tional System Development ) model 
as a basis for instruct ionaldeve 
modules. The iPiSD model consist 
Anp.lyze, ID Design^ III) Develop 
_( evaluate) . Although any well-de 
help define the process of develd 
an orderly framework for tnoni tori 
overall development effort. It a 
decision-making and for effective 
roles and functions. 



rservice Procedures for Instruc- 
(TRADOC , 1975) which_ serves 
iopment in the workshop 
s of five major phases: I) 
^_IV) Implement., and V) Control 
fined procedural model would 
pment ^ the IPISD model provides 
ng. progress and managing the 
Iso 3:1 lows for informed 
coordination of team member 




Figure 3 
The iPISD Model 
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Figure 4 . provides a detailed listing- of the. functions for each 
of the five phases of the IPISP 'tribdel : 

> ■ 



THE FIVE PHASES ARE; 



PHASE I 

ANALYZE 



lnpM»» Pf'ocesses, and outputs in Phase I are all based on job ihforrhaiibh. An iriveriidrv of job 
tasks i$ compiled and divided into two groups: tasRs not selected for instruction and tasks 

jnstruction are determined 

^,l^.^*'^'.^.^..°''_o|^5«iy^l*o" _3l jP^lsijes and verified by subject matter experts. The analysis of 
?^^i*J!"5_course documentation is done to determine if Jit or portioris bt the analysis phase and 
other phases have already been ddrie by sbmebhe else fbllbwirig the ISD guideiines. As a final 
analysis phase step, the Usi of tasRs selected for instruction is analyzed for the most suitable 
ihstruciibnal setting for each task. 



Beginning with Phase IL the J SO model is concerned with designing instruction using the job 
PHASE il *-"*'V*'* •r'pr'^AiIon_f_rom Phase l_. The first step is the conversion bf each task selected fbr 
r^COl^lU a terminal learning objective. Each terminal learning objective ts then anilyzed to 

OCwlluN «^eiermineiearning objectives arid learhirig steps necessai^^ for mastery of the lerminal learning 
^^^.^^^^^'. ^^^^^ ^^ of students is testsd to 

^^^^ of learning rna lysis. Fi nails*, a sequence bf 

instruction is designed for the learning objectives. 



PHASE III 

DEVELOP 



T^* '"""iHi^L'^"*' ^.^^^J°P.'^^"i_PK^*?_*3i*9^'i^ of learning objectives by 

^*?_?g?/_y_*o as to identify learntnjg guidelines necessary for optimum learhirig tb take 
PUce_^_Pf5_ier/Pining how instruction is to be packaged arid presented tb the student is 
accomplished through a media seleciibri prbcess which takes into account such factors as 
learriing categbry Jrid guideline. iT»>dia characteristics, training^ set and costs. 

' " "/'K^* '° " *9.*.'^ ^" y P' ^"l, _^AveJ oped to al joca te and man age alt resou rcet for 

^n^y^ting instj;uciion. instructipnal materials are selected or developed and tried but; When 
materials have been validated on the basis of empirical data bbtairied frbiti groups of typical 
students, the course is ready for impleitieritatibri. 



PHASE IV 

IMPLEMENT 



lC*in^'"9 J5_r^P*?M»''e_d_ for the implementation of the instructional managemerit plart arid the 
wtruction. Some key personnel must be trained to be mariagers iri the specified itiariageitieHt 
plan. The iristructiorial itaff iriust Be trained tb conduct the instruction and collect evaluative 
data bri all of the mstruciibnai components. At the cofTip|etion^ of each instructjonal cycle, 
"^^"^^"^^"^ should be able to use the collected information to tmorove the instructional 
system. 



PHASE V 

GONTROL 



Evdiuatibh drid revision of instructibn are carried out by personnel who p^ 
'^*_J_"*I_''4^9^*°"*L^^**_9"^[* _Q9!'_jfic_r"^C'*9^r*_ of_ih^ The first activity 

k^^isrnal evaluation) js the analysis of learner performance in the course to determine instances 
of .deficient or_ irrelevant instruction. The evaluation team theri suggc"* sblutibris for the 
problems. In the externji evafuatibri, persbririel assess jbb task perfbritiance on the job to 
<ielermrrie the actual perfbritiarice of course graduates and other job mcurnbents. All collected 
tJata^ iritern^al and external, can be used as quality control on instruction arxJ as input to any 
phase of the system for revision. 



. ■ ' Figure 4 

Functions of the Five Phases of IPISD 
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i^-figui-e 5 each major phase is broken down into blocks of specific 
f°*^yities. The arrows illustrate how each activity flows into 
the next; froiii pha^e to phase: 
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Figure 5 
Activities in Each IPISD Phase 



In the context of the IPISD model , we are primarily concerned 
with the DEVELOP phase ( III) , and more specif ically with the box 
in Figure labelled IIi.4. While there is a general discussion 
of. audio-visual production in that step, a great deal more 
detail and guidance is necessary for. interactive videodisc _ 
authoring: and production . The workshop presents that detail i 
along with changes to other IPISD steps ttiat are related to 
interactive videodisc • You are encouraged to consult the 
full IPISD model_if you are not already familiar with iti. 
Vt/hiie other approaches are being proposed and drafted; it is a 
current standard. 
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The Major Stages 6t Videodisc Design and Prbducti 



ion 



The design and prdductibh of interactive videodiscs may be divided 
into SIX major stages: 



Analysis and Project Planning 

Design and Authoring 
Pr e-Prddiict ion 
Prbductidh 

Post-Production /Pre-Mastering 
Jdastering 



Analysis and Project Planning 

~ " " _ _ _ G 

In this stage, the majortasks involve 
analysis and planning conferences to deter- 
mine instructional strategies , followed 
by the selectidh of available audio and 
visual materials and a review of the 
capabilities of the delivery system. 

The project planning stage provides a 
finalized set of materials and documents 
as raw materials for the authoring stage 
a? well as specifications for all video- 
disc interactions • 

Design a^d Authdr^g 

Themajdr tasks in this stage involve 
writing profiUct ion sheets ^ conducting 
a limited tryout df the lessdh^ and 
revising the overall presentatidn. 

The major product is a set of production 
sheets that has been carefully reviewed 
and cpprdved for product ibh. 





Pre-^Prbduction 

Prior to actually prd.ducihg^the video, 
audio, a^^d graphics^ prbductidh lists need 
to be prepared^, detailing ihstructibhs for 
production personnel. The layout df the 
disc geography must also be planned td min- 
imize branching times. 

As a result df these. act ivities , complete 
specifications fdr all audid and visual 
materials will be finalized. 
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. Production 

The major tasks in this stage involve 
the creative resources of media 
persbnhhel in th^e actual production 
of audio ^ video ^ and graphic materials. 
The programniing of special functions 
required in the lesson must also be 
completed* 

At the conclusion of the productibh 
stage^ all of the source materials 
must be prepared. 

Post -Product ion /Pre-M a stering 

The: major tasks during this stage 
consist of _ doing film transfers , 
editing wj^rk tapes^ and preparing a 
master videotape for mgJsilng the 
videodisc master. 

The final butptit of this stage is an 
edited and approved videotape. 



The actual mastering of the. interactive 
videodisc involves a series of pfdcesse 
at a mastering facility and tnay require 

several weeks to complete^ The final 

result is the desired number of 
videodisc copies ready for distribution 
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Interactive Videodisc Development 

Figures shows the st^ps required to design and produce ah interactive 
videodisc^ For best results, each step should be completed in the 
sequence shown, although some activities may .overlap in practice. 
The overall schedule shown- here~20 weeks from initial concept to 
approved masters-suggests the time_typically required for a well- 
managed project of medium complexity , using primarily studio 

production (with one or two scenes shot on location^, about 300 
still frames, and a modest computer program. Simpler prdgrams 
require less time, while those employing sophisticated computer 
simulation techniques, take longer- -both to plan arid to producei 
For videodiscs controlled by an external computer system, program 
coding and testing can continue duri:ig the mastering of the 
videodisc. 

Appendix A summarizes some of the lessons learned about videodisc 
development* Many of those points are expanded in the remainder 
of the workshop. 

Costs 

The costs for interactive videodisc development depend dramatically 
on the length and nature on the program. If you will take an 
existing motion videotape, insert a menu at the begi nning , and then 
let the users simply search to the first. frame of the section of _ 
interest, development_costs will be little more than the price of 
mastering —-about $2500 per videodisc side. On the other hand^ if 
you are developing a full course, including simulations, the cost 
of development is likely to range from $100 , 000 to $200^000 . A 
typical first-time, one of a kind, interactive videodisc simulation 
with 5 to iO hours of interactions using a. linear simulat ion or 
very limited system simulation mode would likel^ fall in this 
range. __Deli very systems are hot included ,and would likely cost 
about $5000 to $20,000 each for this type of interaction ; A 
complete system simulation would likely cost more. .^Replica (3-D) 
simulators attached to the interactive videodisc simulation send up 
costs very rapidly. A short, strictly : linear simulation using 
off-the-shelf materials that was part of a series. (so that, the 
team^ facilities, aiid equipment were already in place) could be 
developed for much less. 

it is interesting to cornpare costs in terms of user contact time. 
We have produced a videodisc in the generative mode (where_ the_ 
computer generates hew problems) that contains approximately 50 . \ 
hours of instruction on one side of a 30 mi hute yidepdisc • _A more 
typical program would have 5 to 10 hours of interaction on one side 
of the disc. The cost works out to between S200 and $600 per 
co^-tact minutei it is interesting to compare_this to_instructional 
video tape costs that typically run between $2000 and $4000 per 
minute without interactions. 

The reason for this cost differential is primarily in the still 
frames. One minute of motion on the videodisc comprises 1800 
frames. At 10 -^-econds per frame, 1800 still frames is five ^iours 
of user time. 
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You. should be. careful of hidderi costs iri interact! ve videodisc 
production. For exajinple, an Army base may have a dedicated 
television studio, graphics shop, ins true tors , and instructional 
developers^ These can be allocated to a videodisc production^ and 
their salaries, equipment, facilities, benefits, and other overhead 
may not be made explicit. Nevertheless, someone must pay the bill. 
Your organization may be able to command such in-house services. 
If so, the.cbst is that required to make the arrangements. 
However, if you must go outside of your own orgahiza ti oh ^ these 
hidden costs will become readily apparent^ 




MODULE 1 
ANALYSIS AND PHjgjgeT PLANNINS 



The interactive nature of cdmputer^cbnt rcl led videodisc typical ly 
niore detailed planning arid design than tradit iorial media 
presentations. This module presents guidelines_j procedures^ and 
job aids which will &^iP each ^ember of the instructional develop- 



ment team to make the most eff^ 
system. ^ 

Specifically, this module will 

(1) Describe five interact 

(2) Describe the needs and 
video simulation. 



ctive use of this new delivery 

help prepare you to: 
ive videodisc presentation modes, 
potential for 2D interactive 



(3) Explain the roles of interactive videodisc development 
team leaders . 

(4) List the major steps in planning int^'^ract ive videodisc 
projects. 

(5) Describe the foui: different levels of videodisc delivery 
system capabilities. 



Present at ion Modes 

There are five basic types of presentation modes, each of which 
may appear in well -designed training materials using an interactive 
videodisc delivery system: 

The page tufhef mode allows menu-selected mot ion segments 
or text /graphics to be presented with accompanying audio 
in any combination. Examples are sales presentations, 
museura-6h,-a-disc , and job aids. This mode is similar to a 
slide/tape or random access videotape. 

The branching mckie enables student s/users to respond to fixed 
questions arid to receive iinniediate feedback^ Branching to 
appropriate drill and practice segments depends upon the 
answers. (Without two screens or text /graphics overlay, 
most videodisc systems stop with this mode.) 

The generative mode creates items or draws them from a _ 
large array of problems . One example is an art game that 
randomly draws pictures from one school of artists at a 
time. Another example is placing computer-generated targets 
on a videodisc map and asking students to call the 
coordinates of the target. 
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the linear simulation mode is a relatively invariant _ 
sequence where the user progresses tb_the next step only 
when the current step is completed/ It is relatively 
simple to construct since the system need not be mode le . 
Examples are equipment setup and alignment simulations, 
or ''canned" problems. 

The system simulation mode models. the functibhal 
characteristics of a .system_:ahd_ allbws_ the_user 
the system in a realistic two-dimensional environment* An 
^^exper-ti" can be built into the system to monitor user 
responses and perform corrective actions such as offering 
hints ^and suggest ions^or prescribing reviews arid other 
types of exercisei^. Exajhples are ari electronic trouble- 
shbbtirig simulation of simulated tank driving. 



The Creative Potential of Interactive Videodiscs 

The interactive videodisc delivery system offers tremendous _ 2 
instruct ibhal flexibility _ in the type of design format s available 
to developers. The 54^000 frames per side provide a large 
capacity for truly iriteractive instfuctiori. However, the power 
of thismedium can be easily wasted if it is used only as a 
page turner or movie player. 

Qne of the challenges to first-time users of interactive videodisc 
is to think creatively arid imagiriatively , to expefimerit and play 
with the medium, arid to : 3ibve - beyond merely transferring exist ing 

audio— an d visual materials onto videodisc . Although the videodisc 

del iverj system is certainly capable of turning the page^ of ari 
electronic book, of presenting video playback, arid of deliveririg 
programmed instruction, it can also generate prbblems^ give the 
user control over mptiori sequerices bf cbmplex pfdcedures, pl^y 
games ^ arid deliver highly Interac tive simulatio ns . Reading text 
from a videodisc is about as exciting as reading it from a book. 
However, for conceptual planning and other nbn-harids bri cbmpprierits, 
text is often the mbst effective mearis to delivery instruct ion 
For a harids-bn task> seeirig arid doi4ig something instead of reading 
about it cari be far more engaging. Simulations and games offer 
this potential. " 

Figures i-i through 1-16 present the case for usirig iritefilctive 

video sitnuiatibn. We describe what it is ^ the rieed, and the 

potential. These are the reasbris we recommend making^ your first 
project a siraulatibri . T7e. also recomffiend a linear simulation , as 
described above ^ because it is one of the easiest to develop and 
yet makes good use of interactive video. There is great iriterest 
today in interactive video (2D) simulation because it provides 
much of the realism arid skills training bf actual sittatidris or 
of 3D replica simulators at a price that cari be orders of 
magriitude less. 
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jNfgRAetiVE VIDEe 

"simulation 
what it is 

• Representation of Dynamic Systems 
e Can be manipulated 

• Use TV. screen or CRT 

• Hardware is con tent-b^ : One set of 

Hardware simulates many systems 



Figure, 1-1 
i-3 



32 



THE NEED 

l-^xample 2 - The Effectiveness Gap: 
A Serious Problem for National Defense 



ft 



-NUf.iber of hits 




Range frbiii Target 



Operators are not using their systems to f;et the maximum effectiveness. 




A high proportion of equipment is out of service or proviides degraded performance 
because it is improperly maintained. / 



TiiE NEED 



Exiiirple 3 - Professionals Keeping Bp to Date 
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New tech'ndldgles: make possible interaction 



Figure i-7 
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Siimiiations for irapossible/Dangerous/Costiy Tasks: 
Troubleshbbtihg High Vbltage * 
Figiire i-8 
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* 1. t"^*i>^i>, > 4^ 



Physician Practicing Diagnosis of Hare Diseases 



Figure 1-9 
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THE POTENTIAL 




eonipiexity can be controiied for greater emphasis. 
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Effectiveness: Results and Feedback Can Be Immediate 

via simulation 



Figure 1-13 
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The Instructional DeveloTPrheht Team 

Figure 1-17 presserits a managemeht-brieht_ed_ view of the develop- 
ment effort including the major responsibilities of five team 
leaders: 



PRODUCER 



DIRECTOR 



EXPERT 



Audio < 
Graphics/ 

Animations < 
Character 

Generator 
Video 

Editing and 
Post-Product ion 



Content 
_Specs 
Technical 
Review 



AUTHOR 



Design 
Writing 
Audib/Videb 
_Ef f ects 
Eva^luat ion 



PROGRAMMER 



Data Entry 

Special 

Functions 
Programming 



Figure 1-17 
Ma^br Responsibilities of Team Leaders 



The information in this module is important to the members of the 
instructional development team for the following reasons: 

The producer , must orchestrate the wbrR of team leaders like the 
director^ subject matter expert, author, and pro^grammer. 
Gonseguently^ he or she must a that the project is 

governed by design specifications^ and know the parameters 
within which changes and modifications can be made. 

As with the producers the director must have an appreciation 
of the development context within which the authoring and 

product ion occur * This infoiTnat ion hel define roles and 

expectations and provides suggestions for increasing the cost-' 
effectiveness of the process. Additionally, the director 
contributes an awareness of effective pbst-product ibh 
techniques and effects to enhance thg interactive learning • 
process/ 



EKLC 



55 



±-20 



The subject matter expert requires ah understanding^ o 

total development process and how technical accuracy influences 
the final butcbme. This overview^ also provides a base\bf 
understanding for act ive part icipat ion in problem-solving 
through the authoring and production process. 

In cases where the author or writer has not been the instruc- 
tional developer, he or she heeds to know why certain guide- 
lines have been specified ahd how they control the creative 
process. 

The progrt=>fnrTiQr needs to know the information requirements of 

of other team members and the total process by which discs are 
created.. This helps the programmer to suggest creative 
interaction possibilities ahd to define efficient strategies 
for authoring ih order to facilitate coding. 

Each member of the team needs to catch the vision of the creative 
pbtehtial of interact ive videodiscs . _ They must also understand 
their interdependence in a successful production effort. 

Major Steps in Project Plahniftg 

The major steps in project planning are: 

Analyze needs, goals, tasks, resources, and performance measures 
Develop objectives, strategy, and management plan 
' Select available audio ^ video, and graphics resources 
Define the delivery system hardware /sof tware . 
Determine the mastering specifications 

The project planning stage of interactive, videodisc development 
begins with the planning conference involving the producer ^ the 
director, the subject mat ter expert > the author /\n:ite the pro- 
grammer, and other membersof the production team. The over- 
riding purpose of the planning conference is to allow each 
member of the product ion tear? to jrasp the scope of tSe project 
and make comments, suggestions, and recbmmendatibhs . As a 
result of the planning conference, the cbmbihed input may be 
incbrporated intb a v^bmprehehsive development plan with 
reasbnable time and budget constraints. 
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Analyze Needs, Goals , Tasks, Resources , ^nd Pp^rf ^rm^ nnr> M^^asures 



J[n order to design the program^ the 
members of the team need to consider the 
needs and goals of the client and 
especially any hidden agendas, the 
target audience must be_ determined along 
with the resources available to the 
project. The job to be performed arid the 
tasks to be trained must be analyzed. 

In a simulation, every step must be shown 
This forces a tight task analysis. Be 
caref ul LA<?we_ve about two things in 
an equij]iment simulation: 

• Legends_that are legible on the actua 
equipment may not be legible onyideo, 
and thus may not provide cues that are 
otherwise available . 



# Spatial orientation and Ibcatibh of 
9^J_^?"ts that can easily be seen on 
actual equipment _must be carefully 
designed into video simulations. 

One part of task' analysis for a procedure: might be videotaping 
an expert performing the procedure. The sequence mrxy be used 
for both instruct-ion and a job aid, just as a simulation might 
be used for both practice and testing. Moreovefi the entire 
package can be exported to provide standardized materials. 



Bevelop Objectives, Strategy, and Management P lan 

In conjunction with developing objectives, 
the design team must develop tests., describe 
entry behavior > and determine the best 
sequence and structure. These steps 
constitute phase II (Design) of the IPISD 
model. 

The planning conference is the first 
opportunity the producer has to provide 
team Eiembers an overview of the final 
product. At this conference^ the 
director , the expert , and author^/ 
writer , and the programmer are present^ 
with perhaps ah evaluator (optional 
The results of this conference should 
include decisions about personnel 
responsibilities and agreement on particular 
policies concerning the qualities of the 
finished program. 
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The exact process^ set of topics > and diBCisions involved in a 
planning conference depends upon the particulars of your develop- 
ment situation. If extensive planning and design document at ions have 
been created, emphasis of the conference will be upon the design of 
the message and techniques for presenting it. _If.such dbciiinehtat ion 
is not available, attention may be given to defining appropriate 
instruction strategies. 

Moreover^ the types of decisions and communications necessary 
during the planning conference depend to a great extent on the 
group experience, training, viewpoints , and language _f or cbmmuhica- 
tions shared by the members of your staff. _ Some staff s may find 
that communications and agreement come slowly. Others find that 
common understanding and terminology hasten the business of the 
meeting. Even during the course of one pro ject, the character and 
length of the planning conference is likely to change. 

The instructional development team must specify learning events and 
activities. This includes specifying the^^xaqt wording of objectives, 
decisions on presentation strategy , practice aridtest item formats, 
and types of prompting arid feedback to be provided. (This act ivity 

corresponds to Blocks III .1 in Figure 3. ) They must also 

the system management plan to show the resources required to implement 
and run the program. The planning conference must produce decisions 

regarding when testing is to occur , what instructor and support , 

personnel are to: do^ and 'hbw all these elements are to be moni 
These decisibhs have implications for some of the characteristics 
of individual scripts. (This corresponds to IPISD Block iJi.2.) 

Develbpihg Ob.^ec^ives^ . peyelopment of objectives is affecr 
in an important way because it is now possible through the 
simulations available on an interactive videodisc to write more 
objectives requiring job-like performance than was pdssible in 
the past. For example, in an electronic maintenance task , the 
objective may be to trbubleshdot a problem within a certain 
circuit. In the past^ the school port ion of the training 
required objectives like ^state the procedure to troubleshbbt 
the — -.^^ Using a two dimensional simulation ,_ the objective can: 
be ''troubieshoot the - — ./V This is a remarkable riiew capability 
that can significantly enhance training productivity. 

Developing Tests . With the^ int^rated^ testing - 

package available on an interactive videodisc , Writ ing~~it em — 

generators and simulations. is an important part of writ irig 
instruction. Tests can become performance tests in many cases. 
Moreover, with the computer one can rapidly evaluate the tests 
and improve _them. generation of test items by the computer or 
selection of items for a test from a large number of items in a 
pool can contribute substantially to test security. The computer 
can automatically score the student *s test and provide immediate 
feedback rather than the six-week _to three-month turnaround time 
commonly recuired for Skill Qualification Tests. The computer 
can also be used as a computer-managed instruct ion system 
where the supervisor enters scores on performance and essay items. 
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Attitude quest ibhhaire a.nd supervisor reports can also be added 
to this data base. 

Determining Sequence a nd St ructure . Here the ndtibn of , 
increasingly complex models comes into play^ Rather than asking 
for a verbal apprbximatidh to a hands-on behavior^ it is 
possible to 'begin the student with _a_ very simple version of the 
2-5tual prgcedure (termed a work model)^ then to successively 
complicate the procedure until it is close to that_of the 
actual job . At the present^ sequencing is largely a 

matter of_sometimes arbitrary decisions about prerequisite 
skills. By focusing on actual Job performance, the sequence 
of the course can be_ revised based upon performance of the 
students in the simulations. 

Specifying Learning Events/Activities . Part of determining 
stragegy in IPISD is to categorize the objectives into a set 
of eleven categories, each of whr.eh uses a prescribed mode of 
instruction. In essence^ the eleven categories provide a 
set of job aids for authors. These job aids can also be 
i^^^r^?^?^ i^.^- ^o^^P^terized authoring system. Thus for rule 
learning, pools of problems could be developed for a student 
to practice. Examples and non-example items could be presented' 
for classification behavior, while for symbol learning the 
symbols could be paired. using nrnembnics and standard paired 
associate learning models. Detection behavior can be enhanced 
^?^^?_?_sirnulation or gene which the signal is 

embedded in increasing amounts of noise. Gross motor behaviors 
can also be trained, at least partly using a two dimensional 
simulation to demonstrate and model the behavior. For 
example^ a demonstration can be given for cutting a complex 
P2.ttern on a. lathe, by showing the cuts bh the videodisc _ and 
permitting the studen^ to exam slow tnbt ion. In this 

way also the critical features can be highlighted for the 

student *s attention. Finally in the area of attitude learning, 
a human model can be presented by the videodisc . Modeling has 
been shbwh tb prbvide the most effective means bf, changirAg 
attitudes^ If necessary^ the student can interact in a limited 
^ay with the human model on the videodisc by responding $0 
questions, where the human model ' s feedback on the videodisc 
depends upon the reply of the student. 

TSbXe presents^ ele^^ guidelines for various types 

of training objectives. The^g types relate- tb^thbse , 
in the IPISD model . Merrill and Bundersbn (1980) present "these~ 
in greater detail. , 

The Man agement Plan usually includes information gathering and 
development of a data base. The cbmputer of the interact ive 
videodisc system may include a cbmputer^mahaged instruction (CMI) 
program which greatly facilitates this effort. If sb / it shbuld 
be designed at this point. ^ 
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Graphics Guidelines for Eleven Types of Objectives 

1. Rule -lea rn ihg asia g > The learniiig of coinplex 
procedural_rules can be faciliated through the use 

of representations.such as rlbw charts which 

graphically portray the_order_of _the operatiohs of 
the procedure a&d alternate paths which could be 
taken at declsibin points: 

2. Classifying . __Pictorial graphics should be used as 
examples. oi concept s_which_have concrete referents. 

In the initial stages of . training_,_simplif led pictorial 
graphics should be used in order to.isolate and^high- 
liglit cri4:ical attributes. ta^er sj;ages of training 
could employ ^ more realistic graphics in order to 
facilitate transfer to the real world environment 
6r task. 



3. IdentXxying symbols . Considerable drill and practice 
with corrective feedback using graphics of actual 
symbols may be required in order to adequately learzi 
how to identify symbols . 



4. Detecting . _ the_training of detecting_behayior_shouid__ 
involve the presentation of graphics within significant 
blocks of time and space which are realistic in terms 
of both the object itself and the natural v.-oise of the 
environmental setting. 

5 . Making. decisions » __Training_in decisionlmaking, should 
involve instruction in the use and interpretation of 
various numerical relat ionships represented in both 
tabular displays and figural graphics. 

6. Bgga'lling_bodies_of _knowledge and using verbal 
information ^. A graphical_representation_of ^the_relaticii- 
ships between various facts and ideas can provide 
organization and meaning whichmay facilitate the 
storage and retrieval of Verbal information. Pictures 

or line drawings i^^serted in textual , ye r^ inf or- 
mat ion_of ten _haye_no; effect, on perforaance since 
they only illustrate concepts which : could. haye_been 
readily visualized from the textual description. 

7. P e rformihg gross motor skills . The demonstration of 
a cpmplex"mptor skill in real time may be too fast . 
Howeyer_,L_slow_mot ion _ could, demonstration the cohtlhuity 
of the movement while permitting_critical aspects to 

be perceived. A videotape of a trainee's motor skill 
performance may be a very valuable feedback device . 

S- Steering and guidiag-eosttnuous movement . Graphics 
used to present the relevant cues for steering and 
gufding behavior should have a high relationship to 
real world npise and time conditions in the later 
stages of training. 

9. Recalling procedures , positioning p^ovement . - If the 
procedure to be learned involves the assembly or dis- 
as s emb 1 y o f a p i e c e o f e qu i pme n t wi t h man y p a r t s , t h e n 
graphics would be necessaryt various parts 

of the eqtuipment and their relationship to each other. 

lb. Vq i ce _ commun ic at i ng" . ll I n ; general . gr-aphics would not 
be necessary in the training of voice communicating 
behavior. 

11. Attitud e leari^ iag . . Human modeling seems to be the 
most applicable, and probabiy_the most ef f ectiye_ _ 
approach for attitude learning. Attitude learning 
involves the imitation of a credible and respected 
human model's choices of- action. A human model may 
be presented in several ways : appearing in person , 
in pictures, in movies or TV, or merely described 
as in a novel, history text, or biography. 
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S^^^n t Avail able Video ^ , Audio , _ aird^^raphica Resources 

Oiie of the prime advantages of the 
interactive V ideodisc^^ is that 

it permits widely dt vers±£ied 
materiais- to -be combined into a . 
single program ^ For example^ if 
two videotape .product ions oh the same 
topic use different actors^ different 
equipment , and have different color 
balance they may still be used in _ 
a videodisc by inserting stiii-frame 
text and graphic sections between 
the videotape segments. 

The task of selecting from existing 
materials may Anyolye the director of 
television product ion , a video editor, 
a_subject matter expert, and perhaps 
the writer/author, depending oh the kinds of materials avail 
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The followirit: guidelines may heip in selecting avaiiabie materials": 

Step 1 Obtain review copies ,. These include video, textual^ graphic 
and other materials that riiay be used in the product ion 
process . 

Step 2 Review £h^ ^matBxaals , took for: 

- relevance to the program 

- quality _ _ 

- availability of originals 

- technical accuracy 

lD_^^i§_^^®P_» the director of TV production will define 
these characteristics and note the technical feasibility 
of available materials. 

Step 3 Make a list of the usable material . The list shqulr? include 
mat erial that can be used as , is as well as inat eriax that 
will require modification. The director will provide input 
here concerning technical requirements. 

Step 4 Specify, location of source material . , Indicate dti the source 
materials list where each . piece of video, graphics or audio 
can pe found and what will be required tgobt 
of the material. (These activities correspond to Block 
III. 3 of the iPiSD model.) 



Define Delivery System Hardware/Software 

For an interactive video application, you should consider video- 
disc when the following are required: 

• Realistic still pictures that can be viewed indefinitely 

• Motion with photo-realism 

i Full audio (voice and music) 

• Fast (2-5 seconds maximum) random access to either stills or 
mot ion 

You should consider videotape if the program must meet these 
criteria: 

• Frequent changes to the program 

• No stills 

m Small number of systems 

• Classified material 

• No fast random access required 
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Computer-generated images should be considered for these c5nditions 

• Continuous modification is ?iquii-ed to a graphic image based 
on user or program input. . . 



• Photo realism is not required. 

Videodiscs for classified material will become practical when 
dM or others obtain. security clearances for their facilities and 
personnel, or when local mastering becomes available. 

Videodisc^or tape can be ^^^t^nated with computer-ienerated images, 
and videodisc stills (e.g., of a map) can be combin ed with 
computer-generated' images (e.g., of targets). 

With a flexible, delivery system like the interactive videodisc 
the issue IS not so much which media will be used, but rather how 
best^to use the interactivity and creative possibilities of this 
new delivery system. 



The new technologies have significant 
implications for how the instructional 
materials, are developed during story- 
boarding. Your particular delivery system 
influences the material since you will 
write within the capabilities of the 
delivery system and yet use the system 
to its fullest extent to. provide the 
types of displays arid interactions 
called for. For examplej a cdmpUter with 
text and graphics overlays permits 
generative items and simulations to 
be used. 
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This sometimes requires great creativity on your part — and a 
thorough knowledge of the delivery system and video animation/ 
special effect capabilities. When you discover in planning 
conferences that your imagination for displays or interactions 
has out-stipped the capabilities of your delivery system, you may 
find that knowledge of the system, will Seip'you find ways around 
the apparent limitations to get what you want. 

It is useful to distinguish four levels of videodisc player 
capabilities: 



Consxxme 



iisc players must be operated manually. A 



remote keypad may be available to branch to any label which 
the user must specif y.Theworkbobk or folder for the disc 
must contain. frame addresses and instructions. These are 
also termed level one players; 

• More expensive in^iUstrial /educational players have a small 
built-in microprocessor which can read in programs stored in 
the audio track. A small remote keypad can be used to program 
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the player or to make menu selections and answer, multiple- 
choice questions which result in automatic branching to 
different portions of the disc. These are level two players. 

• Cpmputer-cdnt rolled ^j layers have an external microprocessor 
which gives them considerably more capability and flexibility 
than the built-in microprocessor. This includes abilities 

to 1) process constructed answers, whether numeric or 
alphabetic, 2) keep score and calculate or branch based on 
the score , 3 ) provide regist ratidh records and management 
, functions^ and 4) generate computer graphics and disp 

them either separately or directly over the videodisc image, 
'•'hese are also termed level three players. 

• The second-generation intelligent videodisc, system has all 
of the capabilities of the ccroputer-coht rolled videodisc 
plusmore sophisticated computer image generation and 
still-frame audio. St ill-frame audio is the ability to 
encode audio in the Video frames^ not merely the audio 
tracks. For example, while a single video frame is being 
refreshed repeatedly, 10 to _30 seconds of audio may be read 
out of the same or another frame. .This system enables the 
compression of many audio-visual prograrns on a single disc 
and enhanced interactivity through the more sophisticated 
computer graphics. This type is not yet widely available. 

It would be unreas6hable_tb_expect instruct idhal developers to 
produce each one of the 54^000 frames without error_,^ and it 
would also be unreasonable to expect that over a period of 
several years there would be no changes in., operational procedures 
Cdmputer-Cdntrolled videodisc and second generation videodisc 
systems have the capability td generate computer graphics dr 
text in the place of outdated videbdisc frames , thus mininsizing 
the problem and significantly extending the "life" of the 
videbdisc. 

Natur al Interfaces , ' , 

Natural interfaces must be cbnsidered_ aldhg with player and^ 

overlay capabilities. Many Users will ndt_ be proficient typists ^ 

nor will most interactive videodisc programs require typing. 

Instead, keypads with function, keys (e.g., HELP, NEXT, GLOSSARY) 
or touch panels should be-used. Voice input may be. apprdpriate 
for tasks that require voice in the actual environment dr where 
hands or eyes are busy (e_.g.^ for maintenance, Jdb aiding). In 
some eases replica bontrdls like switches and joysticks can be 
used to provide" spatial drientation, tactile cues^ psychomotor 
training, dr. simply for ease of interaction. Appendix B_ 
presents more information selecting and using tbuch panels. 
Appendix C presents voice input guidelines. 

Sample delivery system cdmpdhehts are presented in Figure ±-18 
and include: ^ 
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• A videodisc player 

• eoinputer/graphics interface hardware ±dt videodisc control 
and text 'overwrite 

• User Input Device(s) keypad keyboard , touch panel, 
joystick^ vbice^ or replica controls 

• Video Monitor 

• Computer system 

• Authoring System/Prbgramrriing Language 



Several brands of optical videodisc players can be used for 
interactive video applications^ These include. Magnavox (Philips) 
DiscbVisibri^ Sony ^ Thompson CSF, and Pioneered) As of this 
writing, models marketed under the Magriavision and Pioneer . labels 

?o?_99^sumer use and do. not have internal prbgrainihihg. _ The 
other brands are industrial/education (I/E) units which- include 
small internal computers zo control the player^ Using a hand- 
held unit or front panel controls, the user can (a) manually 
cbntrcl the disc, (b) set the frame. numbers of certain registers 
then step through the registe:»s while entering the control 
commands, and (c) program the disc so that it can run by itself. 
The small, built-in computer provides varied capabilities tb use 
the disc. Most of these players also offer a plug-in jack for 
external computer control of the player. The units contain a 
small character geheratbr to display on the screen (for example, 
to ask^a computer-generated question). Some players have one 
drawback for computer control J and th that the cbmmahds 

appear on the screen as they are entered by the computer. This 
can be quite distracting unless the video is turned off by the 
interface while the commands are sent. 



(1) eommercial designations are provided only for description^ 
Their use does not constitute endorsement by the Department 
of Army or the Army Research Institute. 
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Kfcytj 

Microcomputer with Videodisc interface (including 
overlay) and Authoring Systeiii/Prograiiing Language 

N a tural Inter faces 

Function Kevs 

• Voice Input 

• Touch 

• Replica controls (sv'itcnes, 30^'^ 



61 



ERIC 



Figure 1-18 



i-3i 



Search time -for the tndast rial /education players is typically 
three to five seconds, worst case (beginning -.b end of the disc) 
For consumer, players the access time is usually 15-20 seconds 
worst case, but consumer players cost about 1/3 as much as 
industrial/education players. They are not built as sturdily 
as the i/E players. 

To search for a frame on some consuner players^ the user must 
turn un. the frame number counter, then watch as the frames fly 
by .until a frame shortly before the one selected appears. The 
user then advances brie frame at a time to the selected frame. 
On other consumer and all industrial /educat ion players this is 
automatic, and the user need drily give the frame number and 
the search command to get the frame. 

Computer Graphics Interface . In many applicatibris it is 

important to place cbmputer-generated text , and graphics ori the 
video screen, and to overlay these on the videodisc image 
itself. 

Several firms make interfaces that switch betweeri computer and 
/idebdisc output^ _ A few provide overlays . These permit the 
video tb be turried on and off, graphics (including text) tb 
be turned on arid of f , arid computer-generated graphics and 
video to be presented simultariebUsly as overlays. Most video 
text overlays are a maximum of 24 liries of 32 characters. All 
these capabilities are required for generative items in 
iriteractive videodisc programs. 

In addition, by havirig the current videodisc frame number 
available in the microprocessbr at all times, the disc and 
computer program can be kept in synchrbriizat ibri even when the 
learner is given some control of the videodisc speed arid frame 
accessing. 

Video iMonit ^ . A television receiver is not the same as 
a video monitor. receiver uses a radjb frequency input, while 
a monitor uses a lower frequency video iriput plus a separate 
audio input. The interface usually handles only videb sigrials 
for video monitors. The audio usually rurrs straight from the 
player to the mbriitor. 

Comput-er^-Sy^st^m . The computer system to run the yidebdisc 

player can be as simple or as complex as required by the 
application. Using the built-^in computer of I/E players^ it 
is possible tb program the disc and to accept responses from 
the student tb mult iple-choice questions posed by videodisc 
frameg; This type of .prbce is limited_for educational 

and training applications , and a more powerful computer is 
required for computer-assisted insit ruction . Ariy bf the 
micro-, mini-, or main frame compurers used for computer- 
assisted instruction can be used . for_an_ interact ive videodisc . 
For example , WICAT has used the APPLEj_ Western Digital Micro- 
engine^ DEC .VAX 11/780 , arid bUr bwn MC 6S000-based;System 100 
to cont roi the videodisc . 
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^Ui£^rtn^ System/Fro^rammihg' Lahsruaffe . An authoring system 
can great iy increase productivity for large interact ive videodisc 
projects. Complex prog:rams are easier with an authoring system 
and authors can makie changes themselves . However ,. any computer 
language that outputs commands thax: can be recognized ^ by the - 
videodisc interface can be used if necessary,. BASIC in.. 

particular has been used several times. __WICAT has rripciified 

the machine input /output.procedures (MIOP) of the PLANIT author- 
ing language on a DEC VAX 11/780 to , control a videodisc . This 
effort vvas successful^ and led to efforts to put an authoring 
.system on a portable microcomputer. WiCAT- adapted its own _ 
general purpose authoring system for this purpose with several 
programs. 

Sometimes inter: '^ tiye videodiscs require multiple interfaces 
(e.g., simult-dndus touch p^nel and replica 30 simulator input ). 
These requ . rUstdm designed authoring systems . A given program 
tends to requixe a limited number of interact ions ard videodisc 
commands (e.g. , to receive and branch_ on -touch panel inputs 
to play a motion sequence, or to write text oh the screen), 
therefore, the custom au±horing system can consist of a few 
templates and_ the. driver program tbexecute them. templates 
are f ill^in-the-blank fd-"l^:, for example to play a motion 
sequence. The author spec ivi^' the data. For a motion sequence, 
this might include beginning frame, ending frame, speedy which, 
audio tracks will be used, and which template should be 
executed next. The driver program then runs the program 
according to the templates. We have successfully used this 
approach for several simulations and fjnd that ^ome templates 
are used in many programs, while others are specific to one 
program. The drivers are always specific.. Commph templates 
and the code to exect;te them can be. pulled of f the shelf. 

Selecting the System 

St and^A-rone Players. _ If you are developing a program ^^r a mass 
^rket the n^Foir"should consider the most inexpensive delivery 
syltem! ?hL'Sill prbbably consist of a consume, .odel p a^^ 
its standard front panel . or remote control for input. This simple 
videodisc delivery system can be both inexpensive and highly 
effective. 

If you are developing materials for a public ^^^^^^^ 
limiteC' budget or for sales presencatibns at ; many locations you 
siSild consider an industri al /education videodisc ^^-^f^^l^l^^ 
in microcomputer. This system permits you tP ask |«|^^^°^|/f,i^^^: 
user and branch depending upon the response. The system can.^l|o 
be programmed to repeat a given program indefinitely, to present 
still frames for a ^pebified amount of timi, and to searcn to 
d^Merent 5lar!es on ?he disc in response to user choices from a 
menu* 
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Player With Persona 1 C(^rhpu t^^r . if you (i) will use the page 
turhirig, branching, or 1 i nea r . 3 i mul a t i on mbdiBs , (2). do hot plah to 
expand to bthier modes, (.3) will use only brie iriput device at a 
time, and (4) will have a relatively short program so that a full 
authoring system is tior a necessity, you should consider the 
following type of system: 

« Persbrial. cbrriputer 



• Consumer or industrial /education videodisc player that 
can easily^be put under computer control 



• Interface between the computer and videodisc play^sr 

9 A video character gieriieratbr with bverlay or keyirig 
features; This is optional, and may be part of the 
videodisc interface. 

The system above will permit you to control videodisc presentations 
bri the screen, and to switch to computer-generated . text and 
graphics. With thebptibrial character gerie rater /over lay 
capability, you can combine computer-generated text and graphics 
with a videodisc image; 

The type of system descriBed above is available commerciaiiy for as 
little as $3000. A more common figure is about $5000^ to S6000. 
This type of system can be ve ry _ ef f ec t i ve for the applicatioris 
described above; It as a relatively ihexpiensive means tb deliver 
many types of interactive videodisc prbgrains. 

Player Wi th Commerciai Computer . • You should consider using an 
i ndus trial /education videodisc player and <;cmmercial computer if 
your application tends to fit those characteristics: 

« One delivery system will handle the fu] 1 range of preserita- 
tidn modes from page turning through system s imulat ibn .- 

• The system must handle simultaneous multiple inputs and 
out'^"ts Examples are keypad and. touch pariel i riputs , with . 
videodisc and random access audio outputs. 

« Lbrig or complex programs wi 1 1 be deve loped that requi re a 
large gerieral purpose programming language or authoring 
system; ; . 

• The application requires a large program and thus more than 
64K of random access memory (RAM). ~. 

• The system will; be linked to or will drive a three 
dimensional replica simulator.. 
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An interactive v Ldendiscsystem employing an i ncius t r i al /educa t ibri 
player and commercial computer is iikeiy to cost between^ SIO , 000 . 
and S25,b0b depending on peripheral components. Cus torn erigi riee ri rig 
and software development t'or_special device dri ve might . increase 

this cost.. Addition of a 3-D replica simulator wi 1 1 greatly . 

increase the cost since it must be hand made and requires special 
erigi riee ri ng arid software development. 



As can be seen from the descriptions above, an interactive 
videodisc delivery system; usually ranges . from the price . of a 
consumer player alone (as little at S700) to abbu t $25 , 000 . This 

cost should be compared to the total cost for develdpi ng the 

program, the number of del i very systems to^ be f ielded, the possible 
trade offs between labor and hardware costs for programming, and 
costs of alternatives like actual equipmen t . wi th instructors or 3D 
replica ^:imulators. 

Orie possible approach to cuttirtg the cost of delivery systems in 
the field while maintairiing the advanta of a full computer 
authoring system and utilities for production, is to use two 
separate devices: one for production of software and another. for 
its delivery. This approach has . not generally been successful . 
because of the well known problems of deyelopirig bri one piece of 
hardware with its capabilities, arid delivering on another set of 
hardware that has di ffereri t capabi 1 i t ies . Perhaps the most 
successful applicatidri of the dual system approach in education and 
training iis with random access audio using the linear predictive 
coding (LPC) technique.. This technique requi res complex encoding 
hardware and software, but simple decodi rig hardware arid software. 
In fact, the decoder can be placed bri chips, as Texas Ins trumen.ts 
has done with their series bf hand-held talking learning aids. 

The most likely application of the dual system approach for 
i nteractive videodisc is to develop a program usirig a large system, 
then to store that program, in Prbgrammable Read-Only Memory (PROM)^ 
Using this approach, the sbf tware cari be more easily protected from 
unauthorized cbpyirig, arid access to t^e program is usually faster 
than if it is stored on magnetic disks. Nevertheless, if the 
prbgram is large it will still . need a 16 or 32 bit delivery system 
.computer that can support more than 64K of RAM. 



Determine the Mastering Specif ic at ions 



If not already familiar with thfem, ■ 
the director needs to contact the 
mastering house for requiremerits 

for jDreparirig arid submitting a 

videbt apie for videodisc mastering : 

The outcome of this exchange should 
provide (1) an understanding of 
videodisc mastering requiremerits , 
includirig specific fbrmats and 
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equipment J;vhichmay be used ^ (2) forms and pfdcediires for submit- 
ting tapes for disc mastering a list of potential 
problems to avoid during the production or pre-mastering of the 
disc. 

For example > some videodisc mastering facilities will. provide 30 
minute discs, while one recbmrnends discs of only 27 minutes 
du rat ion . Also , when filmed material is be in j transferred to 
tape for use on a videodisc , serious trouble may^be caused by 
transfer techniques which ignore the jitter caused by transfer- 
ring film at 24 frames per second to videotape at 30 frames per 
second, if. you need to stop for still frames during the film 
segment . . 

When you contact the mastering facility , there are .-several 
questions that should b3 answered: ■ : 

How many minutes can be mastered on one side of the disc? 

What information dp they need frcrn you? 

How do they handle program dumps (where the programming is 
on the disc)? 

What kind of post-product ion work can be done at the 
mastering facility? 

What are the costs for the various services? 

What format should be used on the tape sent for mastering 
(e.g.. 1'' helical with one minute of bars and tone and one 
minute of black preceding the program)? 





MODULE 2 



DESIGN AND AUTHORING 



This rnddule is written for the producer and the author responsible 
for product ion sheets^. and others .who will confer in their produc- 
tion --the expert ^ director^ arid prbgrammer.. It deals with the 
procedures and aids used to generate a stbrybbard to be reviewed 
and approved for tryour, as well as the process of desigriirig the 
computer program, conducting the tryout, and making revisions. 

We should riot be surprised if; the first interactive videodiscs 
are a little like the first movies _-- a_ reflection of current 
practices , not of the new medium. Until producers and. directors 
realized the ppwer of a new medium, movies were primarily made 
by pointing the camera at actors presenting a dramatic episode 
bri stage^ _ The possibilities of different angles, cuts, fades, 
special effects, and non-sequential shooting (followed by 
editing to place the segments in the proper order) had not yet 
been explored. 

in like manner we can expect the limitations on our vision to 
be lifted as we explore the possibilities of interactive 
videodiscs. 



Maj- or Steps in Desi ^^ and Authoring 

The major steps in design arid authoring are: 

• Outline the story arid design, the course map 

• Design the display formats 

• Design the computer program 

• .Draft the storyboard and orientation materials 

• Review and revise the stbrybbard 
o Conduct the tryout 

. ' • Plari the special effects and animation 

This module will prepare you to: 

■ / / ■ 

(1) Given the appropriate informat ion ; design a course 
map for the instructional materials that will appear 
on the. interact ive' :Videbdisc . 

(2) Given the appropriate speci f icatio prepare a story- 
hoard for a lesson or lesson segment. 

(3) -iisr the major points of a storyboard review . 
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( 4 ) Specif y the kinds of computer -student int ej-act ions 
required for a lesson you have prepare'd"; 

(5) Describe four kinds of^video special effects that 
could be used in your lesson. 



Condit ions . o 

The foiiowing condit ions must be considered in describing the 
procedures for an interactive videodisc: 

Personnel . It can be expiectied that exist ing authors will 

produce materials for the tiew inst ruct ibnal delivery systems 

like the interactive videodisc. _These authors have widely varying 
degrees of experience and skill in preparing materials. it is 
recommended thai: the t radit iohal . dist inct ion between authoring 
and production personnel be maintained. In part icular ^ those 
who prepare materials for the interact ive videodisc do hot 
necessarily, need to Understand the nuances of videotape prodxict ion. 
In fact> siijce the videodisc combi of text, motion 

segments, audio * cassettes , and slides, the talents of individuals 
with experience in each of these areas "can be used. Where. new ^ 
motion segments are required, an experienced videotape scriptwriter 
can be used. Where stills and. aUdib narration will be used 
together^ a slide/tape scriptwriter can be, used. 

The producer oi an interactive videodisc is the one who must _ 
creatively develop the hew medium. Since the interact ive* video- 
disc permits a combination of simulation and cbmputer^assisted 
instruction with the other elements described aboye^ the producer 
must be able to assemble and guide a team composed of individuals 
with experience in widely di^ instructional 
technology. Oyer the course of several years , as the interactive 
videodisc system becomes more widespread, more individuals _will 
gain the experience necessary to manage the devel bpment effbrts. 
While it is reasonable: to look tb existing personnel fbr the 
individual components like videotape scripting and still-with- 
audio scijpting, it is not reasonable to expect to find, immediately, 
individuals who can creatively utilize the full powers of this 
new instructional delivery system. Such people will have zd be. 
developed over time. 

In the meantime, while the- full possibilities of this systen; are 
being explored, simple procedures and guidelires are in order. 
These procedures will not necessarily dr-^^rribe in detail how to 
accomplish a particular- task, since in most cases, an individual 
who can perform a specific task is already available. Rather, 
the procedures are needed to orient the producer to the overall 
flow, and. to describe specif i3 lessons learned , which can save • 
considerable amount of time during the Development proceso. 

Equipme-nt ■ Authoring equipment will primarily cbn.sist bf 

pencils, paper, and- typewr i ters ... For prbduct ion , we Use a • 

video character generator with e.\^,ernal camera inputs to permit 
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visual frames Id bt* alio:riecl prior to entering the expensive 
television studio. This equipment is not required for authoring; 
Naturally i authors willinitially make some mistakes in the way 
they specify the organization of an interact ive videodisc, but 
with experience they can be expect ed to improve on their perfor- 
mance. Elaborate mock-ups and tryouts are probably Unwarranted 
.and tod expensive.^ We recommend that text and graphic production 
(as opposed to video premastering and mastering) facilities be 
located very, close to the authors. In this way, authors and 
production personnel can work together , t-^ determine . the best 
manner in which to presenu the material!^ In addition^ the authors 
can. work with the production personnel to answer questions and 
review rough drafts as they are produced. 



B udgets , The full capabilities of. an interactive videodisc need 
not be exercised in order to gain high economic payof fs . Therefore, 
it would be unwise to plan on considerable hew purchases to support 
videodisc authoring. in fact, the thrust of our procedures lot 
videodisc authoring^ is., to use what is currently available, building 
incrementally as the field matures. 

The ^^Costs'; sectidh of the Overview and '^Selecting the System^' 
in Module 1 present cost details. 

Existing Coursev/are Investment . A tremendous investment, of time, 
energy, arid dollars has gone in to exist ing training materials, 
These materials n:ust be utilized to the fullest extent practical 
in order to minimize the cost of conversion to a new delivery 
system. For example, existing slide/tapes and videotapes can be 
combined in order to rehabilitate old or outdated progrartls. It 
is possible to simply : take . exist ing programs and transfer them 
intact into the., hew videodisc medium. This has already been 
accomplished by the army Cbmrriuhicat ive Technology Office (ACTO), 
and by WICAT. However the maximu benefits will probably not 
come from such basic transfers, Insteadj programs must be 
updated and changed before they can be reconstructed on the 
videodisc. Generative items can be used to extend greatly the 
amount of pract ice available to a' student . 

Because standard broadcast video is not high resblutibh^ it will 
not support a large volume of text or graphics on each screen. 
However, we have found widespread preference by students and 
reviewers for. present ing a _ single concept , attractively f ormattedi 
per screen. The interest level is higher. for these single 
concept pages than for pages that are full of text and graphics. 
Even when the same material is presented by text on the videb^ 
disc, it seems to be less confusing when divided into the single 
concept format. With print,, this approach leads to a large 
number of pages.oand unwieldy books. The videodisc permits 
this powerful reformatting approach to be used easily. 



I nst rin jX- ionul Strat i^ ^ ^ Most authors are used to a particular 
del:iv(M\v system or instructional system with which they have 
woi'ked in the past; When a new technology like the videodisc 
is introduced, the procedures for the new technology should be 
couched in. terms with which the authors are already familiar. 
HappilSs this is easy to do in 'the case of the videodisc > since 
in many cases it is simply an extension of what they arie 
currently using. What is new is the capability to exercise 
the full range of simulation, motion, audio, and -interactive 
eomputer-assi.sted instruction . . 



Interactive Videodisc Gapabilities 

-> ' ' _ _ 

The interact ive videodisc of f ers_ several capab _i lit ies_ rhat are 
of use to the ati»:hor. As expiainad in the overview, optical 
videodiscs are of _ two types: (a) one hour per side of continuous 
motion ( constant linear "velocity , or CLV discs) , and (b) one 
half hour per side of combined mot ion and stills. ( constant angular, 
velocity ^ or CAVdisQs) .. CAV discs are used exclusively for 
simulation and most other '^'A'aining because they permL.t access to 
individual frames of text and graphic's. The remainder of this 
report assumes the. CAV disc . The foiipwing paragraphs describe 
some of the capabilities of this sysrem. 

Au di b-. The_ standard videodisc includes two channels of audio. 
Each channel prbvidies a half hdiir ^ and is part ,of the saine 
as virieo. Therefore stereo . or two languages or one narrating 
track and one separate track for computer-generated sound effects 
are possible. 

Video Frames . There are three categories of video frames: motion, 
St ill , and pause frames. Motion i:j made up of a series of still 
pictures shown 30 per second, but sometimes a single image is 
repeated 30 times per second, and the audio track.' carries the 
message. in order to utilize normal audio ^ the player must proceed 
forward at. 30 frames per secord. The video image seen while audio 
is being played can thus be either a single repeated image or 
many, producing motion. In essence, the motion is achieved at no 
extra cost^ because the audio is what required 30 frames per . 
second. The capability to store from 2 to SD^seconds of audio 
in a_ single video frame (instead of in the l/30th second audio 
tracks) is iti development • 

Tho stilJ frame is displayed one frame at a time, until. the user 
causes the player to advance; 

The pause frame is similar _tb the still frarne except that the 
system displays the still frame for a predetermined 1^ of 
time. This allows computeiV"^^^'^^?.^?:?-^'^ .^"^ P 
presentations to be used* The pause frame can be a very valuable 
instruct ional tool , in that animation can highlight important 
points and can maintain student interest- 

Branching . Coupling, the computer to the player allows branching 
from section tb sectibn and within a section. This allows the 
user tb decide whether to review or to skip a section which has 
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r^udy been rnasiorecl. thus the instruction can be tailbred to 
the personal heeds of the user. 

Text and Graphic Overlays . One of the drawbacks of current 
videodiscs is that they are relatively expensive to master and 
that, like a phonograph record^ they cannot be modified after 
they are pressed. We are Just entering a new technology with 
videodisc. In the future^ inexpensive digital phbtographic _ 
systisms may supplant current optical and capacitance videodiscs. 
Th?n changes would be inexpensive also. In addition , magnetic 
systems may be marketed which have the same capacity as current 
videodiscs but can be modified. In the meantime, other means 
must be used to make updates and corrections. The computer is 
a natural in this regr.rd, since programs stored on magnetic 
media can be immediately modified. 

If an error is made or if a new procedure requires an update^ 
the computer can generate new graph ics , text , or can overwrite 
an incorrect portion of the videodisc picture. 

With a system that permits overwriting by combining the videodisc 
image with cbmputer^geherated text and graphics^ responses arid 
new items can be geperated by the computer^ basedSori each user*3 
individual input • This feat ureis critical for many simulations , 
and it permits generation of huge numbers of problems and exercises. 
Computer text and graphic overlays greatly expand the capabilities 
of the videodisc and the computer by synergJ ically combining them. 

Answer Processing . , ■ , i px'bblem types cari be usecl with inter- 

act iye videodisc . 4 .^^i?^.?-???:?^ 
to take, tiaen locatAng ^.he place and making the correcc response- 
Text types include the true or false forma.t (selection between 
two alternatives),^ multiple choice ( selec b ibh. amohf; two or mbrb 
alternatives)^ and string matching (recbgriitiori bf a wbrd^ a 
series of words , or a number _ that the user mv^'^t cbmputej .■___lri 
addition^ generative items can ^b^ in that a random number 

pro.cess generates the parameters of the question, so that a single 
question can have thousands or even millions of variations. 

Record Keeping *- Siri-ce the computer system is automat ical^ 
processing the answers, ii is little problem to retain those 
answers to form a record to evaluate the student's progress or 
the efficacy of the instruction. Record keeping implies the 
use of a data repository. The records must be stored with the 
computer, :where they can be formatted into reports to aid 
management of instruction. 



Autiior/Expert Reiact ionshi'ps 

The actual authoring of the instruct ibnal materials cari be 

accomplished with a variety of workirig relat ibriships . At 

least three cbmbiriatibris of subject matter expert and author /writer 
are possible: 
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m In the expert /4 iut hor m cxde , the expert becomes the author, 

Learning instructional development techniques and procedures 
as needed. 

• The author /expert mode of developing instruct ion requires 
the author to become kndwl enough about the 
subject matter to write without an expert, 

• The author and expert mo'de , preferred in large technical 
projects, combines the insti^uct idnal expertise of the 
developer with the technical knowledge of the subject 
mattier specialist. 

Depending on the project and inagnitude of the tasks, you may opt 
to use any or all of these authoring modes to some extent • For 
example, the technical skills of a scriptwriter may be required 
to author video motion segments so that appropriate directions 
(cUts.^ pans, fades, close-ups, etc) appear in the storyboard. 

We havb found that two people can successfully carry_an entire 
videodisc product ion through from authoring up to the video 
studio. Obviously this is an unusual case, but the point is 
that one person may be able to assume several of the roles 
presented herein. _ In addition , __a number of reviews can occur 
informally in small proj.ects. These reviews may be brief and 
may gccUr whilie work is in process, but if they are skipped the 
result will be very expensive remakes while the work is done 
over. 

The author and expert are heavily, involved after the storybbards 
are authored, so their rime must be planned accordiriglr 



Design the Course Map 



First iJhe basic thread of the presentation is developed , and 
videodisc time allocated to each section. 



For a /Simulation this, may be different procedures, or situations. 
For a /catalog' it niay be the introduction and index, fdlloweid by 
sectibhs for different items. For a course it iriay b 
tlonS then alternating problem exposures, teaching, and practice. 

/ ■ ■ . . . .. . ^ 

A course map details the components 
of the instrtict ion . ' This document 
•usually consists of a graphic repre- 
sentation that shows such elerhehts as: 

• Registration 

• Reports 

• Sign on /off procedures 

• Intro duct ion /overview 
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^ ' • Help frames/how co ust= Bystem 

• Executiv'e Surrimaj. ;; 

• Main instruct ion/ siriiul at ion sequences 

• Auxiliary information segments 

• Glossary or dther references sources 

• Quizzes /exams 

• Games 

• Job Aids 

- - - _ - _ _ _ 

Figure 2-1 presents a sample course map for a biology videodisc 



Design the Text and Graphic Formats 




The graphic resblutibh^ use of chroma 
keySj choice of typie style and f bht ^ the 
position of titles and headings, and 
the placement of text and visuals on' the 
screen can be determined in the authoring 
stage. Decisions _made at this point in 
•the development of the project are 
reflected in the product ion sheets and 
thus ripple down through all of the 
stages that foiiow, 




Any effect requiring video studio /work 
should be reviewed because of the very 

^P_^?s involved . Alsoj decisions 
about number and style of hand drawn 

graphics have high cost implications and should be reviewed. 
Decisions about maximum number of graphic elements in one , video 
frame should be made in consultation witij a video studio and 
should involve some oh-camera tryoUts r ^n general-^ video 
graphics will have Ibwer^^r and must be lower contrast 

than print graphics. Many coli.^ o produce chroma crawl in 
combination with other colors, and these should be limited 
or avoided. Bright colors that are attractive when viewed 
briefly can become annoying over long periods, so choose less 
i^ntense backgrounds. 



in practice , 12 
text per f rame . 



lines of 30 characters is about the maximum 
A graphics designer can help with font 
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Figure 2-1 
Sample Course Mivp for Biology Videodisc 
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selection.. A i ! ^rapliics should confirm to the TV li-pect ratio 
(ratio of width to height). 

^^^i-'^K usedj reserved ai'^.-as on the screen 

riiu-5t be de fined . These are' gCMien^a^ at the bottom of the 
screen and permit the user to select dptidhs such as -^ttihg 
a simulated control or existing the program. If the ire u-^ed^ 
graphics and text must hot intrude in the space, and > ...her 
tduch panel choices should not come close to the reserved 

/^oych Ideations should be no closei- than about a finger 
width ( 2 cmm) . 

If a keypad will be used, the function keys and their layout 
must be determined. 



Design the Computer Program 



Sbf tware ppecl f icatibns 

Most beg:, fining develdpers df interactive videodiscs first author 
the program, then shoot the video, then master, and only at the end 
desigrt and write the computer program. Unless the program will be 
very simple this is a mistake. The sof tware should be designed 
before authoring begins. Each of the modules to be authored and 
each of the functidhs to be programmed . should be agreed upon and 
specified. if you are using, ari authdring system you must write 
within the bounds of what it can deliver. For example, mdst 
aUthdr ng systems do not handle touch panel input. 

In order 2^^^sign the Computer I ^ra.n], 
the p:'on- - :nmer inust examine the :tional 
specif J. ations regarding hardwa: 
inputs, the course map, screen larmatz^, • 
response tim'3 requirements, report, 
structures, etc. Algorithms are then 
designed tomeetthdSe specificatidns. 
The emphasis of this module is to 
specify what the functions do; it is 
the programmer ' s responsibil i ty to 
determine how they are done . However, 
wel 1 -written specificatidns will 
greatly facilitate the jdb. 



The computer program design is 
specif : ed firs L in the User Requirements- . 
These pi cscnt frnm a userls viewpoint the .software ft notions 
riBquired. Ne^t \ set df Functional S pecif ic r,t ions ctre prepared 

^?signer aj.:u prdgrLmrr^ These ir.c'^ude templates (if 

used^, screen displays and flowcharts, e:\:L ma jor software 
component, ui iver fttnctions^ user interaction protocols and a 
scenario, from logc^n to logoff. Walki:.;^ th roi'prh the sc^t.ttrio 
almost always turns up overlooked software rt quirement'-- . 
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Time spent on the runcliohal spec is highly lo\ i:'?ci : _ one hoiii; 
in design can savo days of cdciirig, Mdreovet; ii -^zives the author 
L.n agreecl^td track f.a run on so there are fewer surprises for 
the programmer when T:h..- author finishes writing. ^ 

One reason the software specs i^-e . so import ant ^ and why they 

shouid-be done, before authoring^ is that authors and programmers 
rarely speak the same language. An author might specify a range 
bf_videb special effects that would cost tens of thousands of 
dollars in the studio, when the video director conid provide 
muchless expensive alternatives. Similarly the author might 
assume a certain software capabi 1 ity throughout the program 
that would be out rageously expensive to develop ^ when something 
else might.be available off the shelf and work even bet ter . 
Even though author /programmer discussions may be difficult, 
it is critical that the software functional specs.be written 
and agreed to before authoring begins. 

We have found it more efficient in a first prdducticn to 
concentrate on the central instru.ct ida/simulat ion than to include 
elabo'/ate files^ repdrts, and user opt ions <^ These can be ^ 
included in later productions after the- first production is a 
success. ' 

Specific interaction may include the iolldwihg functions: 

• Description of keypad and function of each key or touch 
panel 

• Types of question and answer processing formats, including 
mult ipie-ehoice , f il 1-in-the-blahk ^ true/ false , and 
generative 

• Feedback fdr practice items, test quest ion , etc . , 
including videodisc frame versus computer generated 
frame information 

• Screen formats , ^ . 

• Echo respdnse features 

m Options for segment types, including stills, mdtion, and 
menu pages z' 

L^c.-ides these student interactions^ another set of functions 
may be specified f or t he ins t ructor or manager of instruction, 
lor sdphisticated instructional systems, this may require, a 
registration package that handles student sigh dn/dff, student 
information, course assignment s ^ status^ and update c.^.pab i 1 i ty . 
In addition, instructoxo may need td access student records, 
make assignrnch-cs ^ specify courses (unithO of study, an ..upuate 
files. 



• SB 

o 

ERIC 



2-11 



^'9^"^^ ^-'l^'-'y i^-. i li» ' kcN" L() a succc^^iss ru I desii::n^ We would hope 

^"^^-'y ^tlwu^/s does this," lint: provide algorithms for 
un\- except ions . 



Draft the Storyboard and Orientation Material 



At this point you have a fairly gdbd 
idea. what the program will be/ You 
should adopt , adapt, or create production 
sheets. These can be: 

• Storvboards 



• Printed pi -^^tures of equipment_ 
where you i.ndicate what action 
is to be ta.ken by the user in 
a s i mu 1 a t i b h 

• Lists of frames and niotion 
seque:ices from existing 
materials 




n Cbmyater tenplates that control a motion sequence, still 
frame, user input, etc. 



• Scripts or any other format or aid that will save 'you 
time 



Fifjure 2-2 presents a sample production sheet like those used 
^."y_ • .^P.^^o? vicebdisc/micrbprbcessbr team for linear 

equipment simulations^ When the U3r?r touches this circled cbntrbl 
the program win advance to the next logical videc ''isc fi'ame. 
To cieate the progratii the author d edicates on succ ssive sheets 
the sv, ;juc ice of student actions. Each sheet corres ponds :6 a 
videodisc still, and can therefore be used as both the shot 
she-o't lor video prdductlbn and thie data for prbgrarrimiho; . 

For the following example of an instruct ional sequence , we vi^i 1 1 
use. expanded storyboards written on production sheets, together 
wiih keyboard answer processing tBmplates. 



Authoring the st oryboard/script can now begin. 

The interD:ctive r^-ieodiisc requires more than a cdnventlbnal 

stbryboard. This expander stoiyboard is written on production 



sheets which carry not oi: ^ / 



main message line, graphics, 



and audio, but also i?ave predict ion in format i.-^n . The fbllcwihg 
example presents fa«;* ual infornat ion in o story format. If 
you are doing a lin .ar simUlat ^bh ^/ith no -^ jdib, ycu can use 
amuch simpler_ f orT . u witt- lists or p.'^cures of ea-^'h cbntrbl 
or indicator in t : n : as : presen^ieu in Fl,:ure 2-2. 
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"igure 2-S . Sa^Tipie production sh>-";et for a linear equipment 

simulat ion * ( Adap ted wit h permission f rom those 
, used by the Gordon videndisc/micioprocessor 

team. ) 
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A in*(>ductton s}k^*'1 (i» 's i ^ner l sr . L f icli 1 : y to be usecl in the 
authorinix of interactive:' v r cti d i ^cj h: t o .'v b(;Ln'clji; Is shown in Figure 
2-3. This t[orm contains space lor r'^'levrcnt data which must be 
recorded biMbre, dii.^ihff, and following Uie studio production of 

y . "^^.^^ - .^.'^ tape. In ihe course of this mbduleand 

those that follow, you will see ' here and when these data, are . 
entered and what Mar pose t-iey serve . Note that the stbrybbard ^ 
consisting of a visual and nari-aLion script , is written oh a 
prbductibh sheet. It. is important to watch time allocation so 
time does not expand beyond the 27 or 30 minute disc capacity. 

StorvboarxL Aut-hoj-in^ ^- 

the storyboard is one portibn of the production sheet. in writing 
the:' storyboard., the author will find it awkward_and overly tiviie- 
consurning, perhaps impossible, to fill out one production sheet 
completely before going on to the next^. 'Iliis is an inefficient 
way to proceed during scriptwrir Lhg. The alternative is the 
stepwise process in whi'^h the sheets grow in stages to fully 
written and documented storyboards as described below. 

Step 1 Write, the main message lines . The planning conferen2e 
will have produced a piah for the.author to- follow xn 
writing the script. This may call f or ^-xposi tory pres- 
entations, elaborat ions and demonstrations, .fbllbwed by 
simulations, quizzes, reviews, -^nd other forms of 
practice. Once these different functions are laid out 
in the cburse . n.ap , the author may begin to write the 
main message lines for each unit. For morion sequences 
these form a script that cari be easily reviewed and 
changed. 

The .main message line mav ^tst of the : nf ormat j on cne 

st^adent must r.3ca: 1 for ,ri em solving and the verbal 
statement of the j di.'.re to use . The muin message line 

ob J ect i ve inoul^. be writter.- in a running 
narrative format, just as the student will receive it. 

The varieties of pract ice which ' ilow the main message 
line are_ dependent . upon it and' most often canncc be 
used well without it. Therefore, a complete, apprcp- 
■^iatel.y-stat ed , arid accurate mairi nessage lin.e .is .ohe 
ot uhe most important parts of the script. This is 
true whether the script is high ly-sequenced and intended 
to be presented from first to last, or whether the script 
is meant to be us ?d in small chunks chosen in various 
orders by a cbrhp>u er rbutine or by the student. 

The product of this step will be a ceries pf. prdductior 
sheets containing the main .message lirie. 
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Figure 2-2 
Sample Prbductibn 
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Sti'p 2 Di-iL^iu muo i lU' i -i irt' ol' pre>v i^ rr - wi. As rho U'-tlior writes 
the script; tliei'(r musr fH> n pjrjn -^o t^iiU iho 

i-ate- at which new ideas ar*- r . -'r). tuc eci t;. c < mp:: t ' Si e 
with the studtnt'.s capacity. 

When a delivery system includes a v;.d' cJisc^ particularly^ 
one under computer control, tn- pos.sii:llit ies for adjust- 
ing the rate of present at ion of the nies sage are enormous • 
Some schemes place this control tn the student *s haiids. 
Others . require that the scriptwrite : judge the sttident , 
determine the appropriate rate of ; presentation ^-^ and insert 
stops, reviews, etc., whierever it is fdlt they are 
" necessary-^ — ■- 



Step 3 Specify breaks . Breaks will occur more or less auto- 
ma t ical ly as. the main message line is put onto the 
product ion sheets,. A new production sheet should begin 
for any of the fdl lowing r^^asbhs: 

• Major changes in the visual . TThis incluv"^es 
additions to or deletions from ^ iie screen.; 

€> Menus , quest ions , review opt ions , etc . 

• Inserted prup:'^'^.'^ s t dps . 

Note . 

s Number ing of production sheets is in increments of 
5 or 10 since other pages \vill be inserted in 
subsequent passes. 
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■ ep 4 Decide aiu ' ic (.[i- visual . A.s ycu divide the text where 
you .have [J:uM-d breaks and put. each portion oh its own 
product ion sheet , you must dec ide .whether th.e Main 
message will be carried by the audio or by the visual. 

Th» use ot aodio with an interactive videodisc is 
presently its most limiting characteristic. Videodiscs 
allow only 27 to 30 minutes of audio per track. With 
ingenuity^ most of two _ tracks can be used. Figure 2-4 
presents some pdssibi 1 it ies . "^he quest ions , then , are : 
When do I use audio? and How can I Use it to thie 
greatest- adva-nt age? 

Table 2-1 presents guidelines for when to use audio in 
instruct ion . 



Table 2-1 
USE OF AUDIO 



• Realistic voice or ether 'sounds are required for mauy 
kinds of modeling, where the objective is to change 
at t itudes or i 1 lust ratie a procedure by present in g an 
expert . 

• Sounds -are required to make certain di:i'criminat ions 
(e.g., between a motor running srioothly or roughly). 

• Nbn^vbice sounds (e.g.^ penny arcad., games) can add 
exditemient and motivation .to simulaL.ion. 

• Audio permits communication when the aser is away from 
the terminai or booking slsev/h-are (e.g., at a simulator 
whiLe. fixing scmething) . 

o Audic is helpfiil to poor readers , j.nd aUd 1.0 redundant 
with text is preferred by sonio who can read. 

^ Ex censive voice present at ion slows down and paces t h 
man / machine interaction .. 



One v/ay to expand the amount _ of audio is tc use both audio 
channels on the vider^disc. Of course iip • vie is not 
jpbssible because the same visual imagie is s i Lply replayed 
wheii audio begins on \.he_ second channel . Tii • '""all for 
Fire^' videodisc, pre iuced for the Aimy Rcs^^crch Iii.'itute, 
illuH:trates this tectmique. tn ':his case, ^-xart matching 
of ixy: movements was not as critical as heaving 
dit'ferei :. exchanges between individuals an^; .liervinG; 
dr^.c spi^'je. 



EKLC 



88 



2-17 



I I 1 

Vult'o 1 Mot loll ... ] M()i Lon j Motion i Stills 

\ ^, - 1 — - — — ' \ \ i M ) M I 



•^^^^^i-^-^ 1 ' Lani::ua^A:_ A | Channtfl A i Nin-rnLion ; Silent 

* "J : — : — — — 1 — — — ■ 1— 

- I - , Steroo i Sound GGl 

•^^•i^-li^"> 2 I Lan^iuii ^ e B i Ch Linnel B » EFX Silent 



Mot j oh 



■ — 1 

- - I 
Narration A ' 



; uan^^ ua^^e i Ln a.nne.i b EFX , Silent - Narration Narra'^ 
I ^ 1 \ \ ^ 1 

Note: The disc rnust be playing 30 frames ner second (fps) to 
obtain audio . HoAvever a compi.i ter-generated image (CGI ) 
oan tie presented with^ video ' ■ ■ video turned off and 

- -• audio- pi -ay-tn-g"- for --n jandom access sound 

e f f ect s ( EFX ) . 

Fi«]:Ure 2-4. Rn-acion of Video and : for Videodisc Players 
Without St i 1.1 Frame Audio. 



Step 5 Specify visual requirement . During this pass, you sketch 
or write the visua?. and specify the_ arrangement ks it will 
apiDear on the screen. Table 2-2 can help in choosing the 
appropriate use of . color. Table 2-3 presents guidelines 
lor the use of mot ion , whi.le_Table 2-4 presents guidc-]ines 
tor using real ism^ Table 2^5 presents guidelines for the 
use of visual elements. 
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USE OF COLOR, i^HADiNG, AND 6F-AY SCALE 

• Color can_inci*euse both imrnediate performance and "^ti^-'- 
ion in comparison to a mbnoehrome pireseht at ion • 

• Learners appear to tpke more time assimi I'.ting coior in- 
fbrmatidri than mohdchrbme, 

• The above may ex;plain why available research indicates. 

that color _ has- no consistent effect across all le_a.rning 

situat ions : " Color~3's~'b"&tX-eT7'fbT~-^^^ ^_ 
not for fixed paced, for stills but hot for motion, and 
for high aptitude learners but hot for low apt i tut' 3 . 
--Learners must bie given sufficient time to assimilate 
color. If they are^ per f ormance is usu.-'.iiy better than 
with monochrome- f they are not given sufficient time* 
performance appeal to be worse, 

Overall, the rate of achievement gain over time is 

equivalent bet^veen color and mondchrdme, 

« .Color is required v nen che task demands color discr imihat ions . 

9 Color coding is very productive for highlighting and dis- 
tinquishing portions of displays ( e • g level of depth 
in a -30 graphic/, or type of cdntient (e.g,, A set of rules), 

« Color video, capabi lit y permits use of iexist ing color materials 
usually without reformatting* 

• Most students today expj^ct color and prefer it over monochrome 
it may thus have a motivaticnai advantage which can decrease 
attrition . 

m If grp.y scale is used in computer gieh-: r tied displays, four 
levels are this most required, and usually two or three 
levels will suffice. 
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Table 2-3 

USE OF MOTION 



The available_researeh studies indicate that the effect 
of rtidtibn depends on the purpor^e , .the content, and other 
factors: Procedures involving a critical . demonstration 
of actions over time are best presented with mbtidrlp 
Spatial concepts are best presented with stills. 



lit: marH- fpodeiin g to c h a-n-ge attitudes often requires mo tioii:i_ 

Motion, capability permits use df existing rr.i:ion materials. 
It is easy to transfer from 16 mm film dr f ^ ..>m video to 
videodisc. 

Mot ion seq^uences typica do not allow sel " pacing. Oare 
rnrtst be taken not to prosient information .fast that the 
Learner cannot process it well. Speed sh . Id be slowed dov/n 
or under user control to demonstrate motor skills. 

^ '''•2:h proportion of motion in existing filrrs is non-relevant 
' s , 1 Us ) . 

r;ti :is with audio are often as effective as motion with audio 

.^.r • -n-'-Pd graph, cs can help to visualize and clarify processes 
df ' hd/.: - and are especially useful in simulations. 



2-±b 



91 



TabliB 2-4 



USE OF REALISM 



Meahirigf ulhess. of visual, elamehts is more important 
than realism--hahd sketched line drawings that high- 
light critical points can be as effective as detailed 
colored pictures. 

Realism must be matched to the l-^arner's experience j 

.--The learner who is new to a S'iav;ject. needs simplified 
presentations -(-e . ^. ,- ill- trawS ;^- ,). More experienced 
individuals need a rep' of vne con^plexity of the 
ac tual situat ion . 

Optimal realism may change a^ the learner grows more 

proficient . 

---Too much detail at first can impede learning by 
obscuring the critical points. 

Too little detail for persons experienced in . the cor tent 

may not give them teal world experience in finding the 
critical features on their own. 

Realism mUst be matched to the method of presentation,. 

Students need time to process complex visuals. 

Realistic drawings and photographs are most effective 

for self paced . instruct ion ( 1 ike that available on 
electronic delivery systems), where the student can study 
the materials as long as nee'^ed. 

Simple line drawings are bf.;3t for externally raced 

instruction Clike videotape ), where sufficient time may 

not be available for all students to process the information. 

The functionality of t he presentat ion , not its replica 
nature is what counts. 

A sequence of increasingly reaiis^tic, cr iifficult 
experiences may be optimal. 

---An example is use of the graduated ler^k '^:r\ d in 
skiing^ where the learner pro/resses from sirr:_!;.-e ..o use, 
short skis to regular lengtii skis and steeper liil li^ v 

Pictorial realism wiv.h color and motion is usually pre- 
ferred by students. 

Pictures can facilitate learning from text. 
Multimedia present at ions, may - reduce a*:trition by madn- 
taining student interest. 

eaution: . A. mot ivat ibnal leaching experience followed 

by a boring job will hot reduce turnover. 

2-2(3 
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USE OF VISUAL ELEMENTS 



• For procedural instruct idh , text plus ill u^^t rat ions 
is better than either by itself. 

• Users differ in visual literacy^ Cdmplisx charts ari^l 
graphs require more experience than simple pictures^ 
so visual elements must be matched to user abilities 
arid experience. 



Orice audio and visual decisions are made, they should be described 
in the product ion data area of the product ion sheet . Examples of 
^^^i^?^""^^? 3-?^^^ . f durid on the production sheets in 

Figure 2-5. Not ice that visuals and the instructions combine to 
describe the desired effect. 

The drawirig is. used to suggest to the r-^oductlion group the visual 
effect desired "^dr the accdmpaiiy irig text. TYye drawing need not 
be made by the author. It can be a cdpy frdm aribther source. 

Some applications may require a formal drawing. On the' other hand, 
if the author can use still figures effectiveiy to create a general 
structure for the visual and give an overall impression, that may 
be adequate. The product iv- ti t earn _ arid , their _need_ for information 
0^^?? ^^^^^'^.i.^? this based du availabilitS^ for corisulta- 

tion and review of graphics during pror^uct ioin . 
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Figure 2-5 
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Figure 2-5 continued 
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Figure 2-5 cbhtihiied 



n d u c : I M n 5 h *■ 



Leisson 



-Sekjmen 



^ment^A— 3MPTE < ^ 



Char: Gen: Cartridge^ 



Pace 



Estimated Time (seconds, 



GRAPHICS- 



__Art^Photo— Prop— No . 



VIDEO 



-Still - Motion I ) 



CHARACTER GENERATOR 



-External Text Animation^ 



STUDIO 



PROGRAM 



Calc. Videodisc Frame No: 



Highlignt Spilt Wipp— Quad— Wi ridbvv 



Stop ?aase_ Coinpurer Generated— 

Actual Videodisc Frame No. 




AUDIO 1 



2-24 

EKLC 



2-25 



Step 6 Coordinate the ggdio ctncl visuiils ; As visuals are determined, 
it is important to review the audio and visuals together 
to ensure that they cbmplerheht each other. Pauses may heed 
to be inserted in the. audio to allow study of the visual, 
Syrtchrdn izat ions of the audio with visual effects may be 
?^^?i?^t)J.e , or use of the audio to emphasize points in the 
visual may be required. 

Step 7 Specify branching, generative igAi , stops, and other 

programming instruct ions . Depending on the nature of the 
delivery system^ you may be able to build in a variety of 
instructional interactions which allow the learner, to 
adjust the rate of presentation, repeat a segment »_ choose 
opt ions, etc. You may also create review and pract ice 
opportunities, insert cues or questions, or draw attention 
to specific portions of the message. 

T^^ "Diagnost ic Chal lenges" videodisc on gast ro in test i rial 
disorders developed for Smithy Kline and French Pharmaceut- 
icals is a good example of interactive programming. 
Branching in this videodisc allows a learner to view a 
motion segment featuring an interview with the ..pat ient , 
to get a lab test report , to see the results of a treatment ^ 
or to review the case history simply by pressing the 
appropriate buttons on a keypad. ■ * 

When branch ing instruct ions depend upon the student ' s 
choice or answer , an answer processing sheet must, be 
used to recbrdj the branching instruct ions for each bptibh. 
This is one type of authoring system template. 

Figure 2-6 presents a typical menu choice, while Figure 
2-T presents one type of an*=:wer processing: sheet. The 
details of branching specifications will depend oh the 
authoring system ybu use. 

Step 8 Add '^roadsigns" to the script . _Roadsigns are the 

frames put into the script to keep the student oriented. 
Roadsigns are not part of the instructions themselves . 
but are. inserted where necessary to allbw the student 
to recall where the lessbn has been and where it is 
going. 

Notes ■ 

(1) Frames can easily be added after the initial draft 
bf the stbrybbard if the draft is numbered by 5's 
or lO's. 

(2) In Figure 2-7 there is no feedback because choices 
branch directly to the sheet specified. 

(3) Branches are to templates. 
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St(»i) ^) Wi'i t (' pract ti.;e i'rames . Prac:tice materials should be 

written accordinix to the specifications agreed Upon at 

the planning conference. These frames should then be 

placed on pirdductibri sheets with anprqpria 
for display creation through videodisc or computer means. 
Feedback messages can be computer generated or they can 
appear on videodisc frames. 

Step 10 Write test items . These questions differ from quiz or 
practice items by the absence of feedback for each res- 
ponse; Typically, the student receives an update following 
the entire set of items which provides pass/fail or 
remedial information.. I f _ cornputer-generated problems are 

used (e.g., by Fandornly placing a marker overlay on a 

videodisc image of a map and asking for grid coordinates ) , 
the same generat ive procedures used for practice items 
can be used . for test items; 



User Orientation Material 

The learning medium that the interact ive videodisc provides 
requires an orientation for first-time users ; if this orienta.tion 
material is included on the disc, separate storyboards will need 
to be prepared for each segment; 

Orientation materials may include such things as how to operate 

the system, what different keys or touch locations will do, 

different approaches for using the disc, and any other overview- 
type material that is not directly trerted in the instruct ionai 
prdtidn. 



Figure 2-6 
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Figure 2-7 
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R eview and Revise the St dry board 

The next task invo 1 ve,s^ c r i i: icii 1. and 
technical reviews by the subject matter 
expert and the director. Changes at 

point in the development are easy 
.i^^-'^P^^siV?. ?o "^^^^ zind will save 
corisiderable editing in later stages. 




Here is a suggested procedure for the 
reviews: 

Step 1 Tte Subject matter expert 

r ev i ews the dr aft stbrybbard 
watching for technical in- 
accuracies in terminology^'^ 
procedures, vocabulary^ 
acronyms^ and def ini ttons as 
well as the content of visuals. 

Step 2 The director reviews the dra f-t stbrybbard checking the 

. feasibility of the suggested visual arid graphic displays 
and noting options and alternatives where necessary. 

Step 3 T-he author rewrites the stpryboard incorporating the 

ideas and changes indicated by the subject matter expert 
and the director . Since revisiag the. stpryboard may 
involve updating the entire script or major re-writes , 
the prodU'Ct ion schedule should_allow the instructional 
developer/author sufficient time-, 

Step 4 A script editor reviews :the revisecL atoryboard . 

Step 5 The subject matter expert reviews the revised s'torybQard . 

Step 6 The director spbt checks'' the revised storybbard . 



I terns checked should include: 

• Graphics clearly described 
m Source' materials identified 



• Audio instructions clear 

• Exiistirig videb segments specified by SMPTE number 



Production sheets jare the Bible for subsequerit tas^ in the 
development of an jinteraetive videodisc.. Theref-ore, the time 
required . for. a finjal review _by the. author expert, director, and- 
editor will be wbrt h the effort . Mariy t imeL ideas , needs ^ or 
al tierriat ives are riot riot iced uritil the stbrybbard has been pre- 

di f f §rent perspect ivesof ten produces a better product. As a 
result, what may seem somewhat repetttious in tact accomplishes 
a different purpose with each review. 
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Cbriciuct a Forma cive Tryout 



You can learn a great deal about the 
effectiveness of a lesson by conducting 
tryouts with one or two persons.. In'' 
some instances it may be possible to 
use the product ion.sheets themselves 
for this trybut. Where more complex 
interact ions are required^ the student 
may use the video' character generator 
which permits computer control as well 
ao integration of external video 
components. In some cases^ a simula- 
tion which combines videodisc with 
computer-generated overlays can be 
validatied by using the computer 
program to generate the overlays and 
photos or a live TV camera to feed 
in the external. video image . 
Gomputer-controlled videotape can 
be expensive arid unwieldy , _but it 
is a good option for some types 
of programs like complex simulations. 

In conducting the tryout it is important to note such things as 
consistency and pace. Following the limited tryout, production 
sheets can be rewritten. 

FQr controversial or changing subject matter, it may pay to hav 
an independent expert review the materials. 



Plari Special Effects and Animation 




Special effects/animations can enhance the 
impact and ef f ect iveness of the instruction, 
and plans for such effects must be made 
early. At this pbirit iri the development 
process ybu must become familiar with the 
possibilities and feasibility of these 
special video enhancements. 

The possibilities for spec ial effects are 
practically limitless. Here are some rep- 
resentative types of effects. 

• Wipes or dissolves at scene bbund- 
aries, such as increasing circle , 
square, top-to-bot torn or left-to- 
right trarisit ions . 
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m Cdiripressidn /expansions or push/pul Is using digital video 
effects, Afull-screenpicturec an bedis solved into an 
image filling just a fraction of the screen^ or vice versai 
A new scene can.be "pulled" in, "pushing" the old one off 
the opposite side of the screen (rather than simply- coming: 
» over the top of the old one, as a wipe). More than one 

of these ' special effects can occur simul tanedusly / either 

^i"th equipment^ haying mult i-channel capabil 

recording one portion and then re-recording with a second 
portion. Newer digital video special effects include, 
sequentially filling the total screen with multiple same- 
br different-sized screens ^ either a row at a time or 
randomly , then transitioning to a full screen . 

• Cartoon-effect features, modifying normal video, ciin be 
supplied "by newer post-production equipment . This supplies 
a slightly abstracted multi-section two-dirriehsion coloring* 
Straight-line effects can be given to facial features. 
Another raiiddm-bdx effect carves up the scene intd small- 
"t9~laL?&??'_ sizes which become less and less distinguishable 
as the original image." 

• Another special effect is the three-dimensional. rotating 
cube, using two channels. One face of the revolving cube 
can have any of the above effects in it while a second face 
simultaneously rotates into view. The third face coming 
intd view has the original image while the fourth face has 
the second image. 

Other special effects can be provided, such as: 



• 


Pattern fotatidns between scenes 


• 


Flip/flops 


• 


Reposit ioning video 


• 


Comet tails 


• 


Highlights 


• 


Split wipe patterns 


• 


Quad splits 


• 


Windows 



A good video studio can demdrist rate many of these ^ or you may 
want to get a demdrist rat ion videdtap^ frdm a digital video effects 
equipment producer. 
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• Existlnj^ Videotape Lis': 

• Video Shot Sheers 

• Sfoecial Ef f ects Requiremeh t s 1. is t 

• Art Requirements List 

• Prop List 

• Photo Shot Sheet 

• Script 

The person with responsibility for this step: is the director of 
production, with assist ance from the author /writ er and expert 
needed. 

The preparation of these production lists is indispensable to 
the control and quality of art and graphics, photos, slides, 
and motion and still video. These lists not only specify the 
type of material needed, but also help the director monitor 
the progress of each task by providing information on the status 
of the product ibh process. 

Letys walk through the preparation of each of the lists and note 
the important points included in each. 

Existing Videotape List 

The existing videotape 1 ist indicates thoi.^ videotapes or port ions 
of videotapes that have been transferred from films or were 
already available as videotape footage. It is preferable to 
transfer film to videotape and thus avoid the cue up ^ start And, _ _ 
stop time required for film editing. Many video product ion houses 
do not have motion f ilm facili Also, working in one medium 

is usually more cost-effective. 

Video Shot Sheets 

The_ video shot sheet s specif y the new videotape segments that 
will be produced , including: instructions about the interface 
with the f )llowing shot. Figure 3-1 is a sample video shot 
sheet . 

The video technician or director should review the shot sheets 
to determine the most cost-effect ive way to tape the footage. 

Ccnerally it is best t) prepare shot sheets in two passes. 
' The first roass is organized b^' sub.iect matter. Then all. scenes 

that require the. same lighting and props are grouped. The 

second pass is the shooting guide. The reason for the second 
pass is that lighting and other set-ups for shoot ing are very 
time consuming. Imagine arranging and snooting a very complex 
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- PRE-PRODUCTION 

Th^.s module describes the tasks . heeded to complete pre-prdduct ibh 
development of ah ihteractive videodisc. 



This module will help you do the following: 

( 1 ) Given a completed stbrybbard ^ prepare media product ion 
lists. 

(2) Given the contents and sequences of a lesson, lay out 
the videodisc geography . 

(3) Present a typical timeline for interactive videodisc 
product ion . 

Ma.jor Steps in Pre-Prbduct ion 

The major tasks in this stage require members of the production 
team to: 

• Prepare the production lists/script. 
Obtain available masters. 

» 

• ilolect the talent, 

• Lay out the disc geography. 
^, • Plan the production. 



Prepare the Product ion Lists /Script 



This is a major task in inter act ive ■- _ 
videodisc product ion . At this "point in 
the. development process, the production 
sheets serve two important functions: 
(a) they provide a guide, for the 
instructional, material which specifies 
lesson f Ibw^ branching, .interactions , 
and answer processing , and (b) they 
contain the data from which source 
production lists will be organized or 
created . 



Using the completed product ion sheets 
which specify audio, video, and graphic 
requirements, you may need to prepare 
several production lists. Which ones 
you use, if any, depends on the size and 
complexity of ybur project. These may include: 

3-1 




group scene , then mdvirig to another shot , only to f ind la 
everyone must be cal led back and everything set up again because 
the author specified a similar scene later in the storybbard. 

Often, it is easier to shoot stills on 35mm film rather than 
video. These film stills have the advantage that they can be 
shot with a video camera later to select any portion- of the 
picture and place it anywhere in the video frame. This is a 
boon during video character generator work ^ since positioning 
of the text may require the photo to be placed on one side of 
the frame for a split. With video, the subject must be 
originally shot to ^fill just the portion of the screen desired, 
or digital special 'effects must be used in the studio. These 
effects are not generally available during video character 
gen e r a t o r wo r k . 

If motion \vill be used, video stills can be picked C5ff easily 
If only a few stills are needed it is easier to shoot everything 
.with video than to switch between video and film. 

Special Effects Requirements List 

This list assures that all of the requirements for-special 

effects planned for in the lesson development , have been clearly 
considered^ This list can aid video personnel in preparing a 
special effects tape. if effects are limited, the production 
sheets themse::ves may suffice as guides. 

Art Requirements List 

Each piece of art work should be given an Art N-umber , cross- 
referenced to the production sheet. .When a piece of artwork 
is completed, it should be signed off. 

Prop List _^ ^ _ _ _ _ 

The prop list is for^noting the actual items that will be ^ 
required for live camera shots and set-ups.'^ 

Script 

Preparation of the script from production sheets is primarily a 
secretarial function. The draft script should include production 
sheet_numbers. A second pass through the script should add 
directions to the narrator , especial ly for pronunciation. 

NOTE: Before these various product ion list s are dis 

to product ion personnel , it is important to attach copies 
of each . product ion sheet indicated on the production 

list. in that way, the original product ion sheets 

remain intact., but each m -^mber of the product ion team 
has access to all of the necessary specif ications. it 
is disastrous to pull information from the production 
sheets before they are reviewed and complete, A change 
on one sheet can affect several - production lists. 
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Obtain Available Masters 



Whenever possible, masters should be 
bbtaihed for subsequent production, 
work because the final butcbme will 
Usually be better, quality . When 
it is not possible to obtain 
pri^irial mat erial_, _hbweyerj you 
may be able to get release prints 
of film, *'c:lean^' dubs of videotape 
and best quality copies of other media. 



Where film or existing videotape 
footage is extensive or complex^ 
it may be preferable to obtain dubs 
(usually 3/4") of that material 
at this point: in the development 
process. Ihclusion of the SMPTE time 
code will enable exact specification 
of segments to be used. Also , 
the character generator operator 
can use the videotape to align 
video overlap frames. Graphics 
personnel can refer tb the ■ 
videbtape to verify details readily^ match colors^ ascertain 
perspective, etc. Finally^ video personnel can review these dubs 
for style and setting prior to shooting new footage. 



Select the Talent and Music 



Prof essibhal talent is generally 
worth the investment . A prof essional 
narrator is someone who not only 
has the technical skills and voice 
qualities, but a person who knbws 
hbw to accept directions. 



Th(5 tone of voice has a tremendous 
effect on the final product, so 
a director must not be afraid to 
direct. Even good voice quality 
cannot _ cover, sloppy narration. 
Typiically, the mbst freqUeht 
correction is to caution narrators 
against art if ical emphasis'' and 
'^variety''. Content must always 
retain first priority over delivery. 
In fact^ a director should riot 
hesitate to Use a nori-prdf essional expert when _ the content is so 
technical ;Or complex that a non-expert would seem trite or fbrcedi 

A good test for a potential narrated is to have the oerson read 
the script to determine how Ibng it takes him/her to understand it. 
During this reading, the directbr shbuld do some dirisctirig to • 
assess hbw well. the narrator takes direction. 
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If niusic is required for introductions, backgrbuhd, etc,, you may 
benefit from these suggestions: 

• For most audio requirements, 1/5" tape is adequate. You 
should determine what playback facilities will be available > 
however^ including the for/nat you will use in the production 
facilities: 

Four track 
Half track 
Full track 
3.75/7.5/15 ips 

Music selection should attempt to fit the mood and the content 
of the material. introductory music should catch and hold the 
attention; background music must blend with the p^resentat ion 
and not distract. Attend to this when watching TV or movies, to 
hear some examples. 

When mixing the music, remember that it can be_done in the audio 
■studio if_it goes under the narration. Where matching of video 
with audio is important, it may necessitate waiting for. studio 
video editing capabilities. Ensure that the audio levels are 
balanced — the narration must be predominant in the present atibri . 

Music royalties are paid by the "needle drop'* or on contract. 



Lay Out the Disc Geography 



A preliminary disc layout plan . 
determines the program directions 
needed to locate given segments 
of the lesson. On multiple disc 
projects this is especially _ ^ 
important because of branching logic 
and specifications required. The 

search time needed to locate a 

specific segment influences where 
i?_?l^^y^^_?:PP®^^ disc. The. 

minimum worst case search time is for 
material half yB.y through the video- 
disc; hence ^ segments that are 

referenced frequent ly may be best 

placed at that position. When still 

frames (single frames) are referenced, 
however, it is much faster to simply replicate the frames close to 
where they may be called on the disc. The' cost of inserting still 
frames is. minimal--bhly one second of real disc time is required 
for thirty non-audio still frames — while branching time is greatly 
minimized. 

If a still frame glbssary were needed. for each of three separate 
lessons,: for example, search time would be minimized tsy inserting 
the glossary following each lesson-. Or, if a glossary were needed 
for. each of three separate units of instiaict.ion ( on thre sides of 
vidaDdisc), it should be inserted on ail three sides. 
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Iritrbduct ibhs would typically be" placed near the inside of the 
videodisc^ since the iDlayer begins playing from the inside to 
the outside edge. Oh the other harid.^ where placement is hot 
P^i^:^^^^ 1 _ ^"^SLl^.^ot ion segmiBnts can be inserted wherever itape time 
aliows--follcwing or between lessons J on the flip side of a two- 
sided disc project, etc. Menu pages, unless they are computer 
generated, need to be located as close as possible to the place 
from which they are referenced to minimize branching time. 



Plan The Prbductibri 



The pre-production planning conference 
is the occasion to provide an ove 
of the final product for.producti 
persbnnel ^ showing hbw all the pi 
"together and how the tasks de 
upon each other. 

It is^worthwhile to explain the 
importance of .timeliness and con- 
sequences of failing to meet 
deadlines. All production 
personnel cbuld attend this 
meeting as_well as the author/ 
writer,, director, expert, and 
programmer. 

Assigrimerits fbf actual production tasks can be made at this meeting 
.distributing the media prbdUctibh guides to the appropriate persons 

NOTE: At about this point in the product ion process, a date 

should be discussed with the videodisc mastering facility. 
Three weeks before sending in the tape^ an order should be 
placed tb_assure a place iri the queue. (See Module 5 for 
• a description of the forms a^d procedures for preparing the 
master videotape for videodisc mastering. ) 

A major objective of a planning conference is to anticipate prob- 
lems and work but their solution ahead of time. 

Time Estimates 

An irnportant responsibility of the producer is accurate estimatibn 
of time for production tasks. 

Several tasks determine the minimum timel in the entire 

project. In the design and authoring stage >_writingthe story board 
is the activity that requires the most time and effort. in the 
production stage, the creation of still frames on the. character 
generator is the task which will usually require the Ibngest; 
to cbmplete. The amourit bf video studib wbrk is highly dependent 
Upon the complexity of the graphics and motion segments. We 
•typically make 1500 edits in a 30-minute videodisc. This is 
because of the large number of still frames. A complex 
videodisc typically requires. between 3D and 45 hours per side 
in the video studib. The bulk of this time is spent in 
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editing. During the post production stage, two tasks could 
require a considerable amount of" time; witfi both dependent upon 
each other: Building the work tape(s) arid editirig source materials 
bntb the master videotape. Because . videbdisc mastering . is beyond 
the control of the producer^ sufficient time must be allowed in 
planning to cover '/worst case'/ situat ions . Cu yi^^odisc 
mast ering takes from 6 to 12_weeks^ although mast ering facilities 
may advertise very short turnaround; 

Following are t\yp editing examples of; iriterautive videbdisc 
_develbpment pro^'ects. __The first example is from a two-sided 
biology disc designed for college cdursewbrk. Table 3-1 
indicates a breakdown of still and motion edits. Stills are 
divided into character generator pages and art or photography 
frames. Motion edits include both stock and new footage.. As 
rioted, while the total still frames represented only^3/o qf the 
total tape time, these. still frames edit s required 43^0 of the 
total editirig time. Alsb^ it is interesting that st i 11 eidi t s 
using live camera studio set-up required 30% of the eciiting 
time, or more than twice as much time as other still edits. 

Table 3-i Editing Breakdown 





Still Edits 


Mot ibh 
Edits 


Character 

Generator , 


Live 
— Camera 


Number of Edits 


■1987 


877 


53 


Percent of 
Edits 




30*?. 


2% 


Hours Edit ing 


Si 




37 


Percent Editing 
time 




30% 


57% 


Time on Videotape 


1:20 


:3 d 


51: id 


Percent of Time 
on Videotape 


2% 


l*c 


97% 



The next example comes from a three-sided videodisc for training 
Army missile mechanics in troubleshooting procedures, A total 
of over 3066 edits required approximately 104 hours and editing 
time. Table 3-2 gives a .breakdown by type of edits and time 
per_ edit • This gives a fairly accurate estimate for doing 
still frame edits^ with those requiring set-up taking aboui: 
twelve times as long as those from a character generator • 

it may. be less expensive to do_live camera taping separately, 
using only a camera and a__still frame store or one videotape 
recorder in the studio; The tape is recorded with many frames 
for each intended .still picture. Later, just one of. these 
frames is edited onto the master tape. An alternative is to 
use slides which, like video character generator pages, can be 
easily sequenced and rapidly transferred to tape during post 
production. For" high volumes with little or no editing, 35 mm 
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roll l\ilm and an animation stand can bie used. The filrtl is 
then transferred to tape at 30 frames per second. Any art that 
requires a switcher or digital special effects will be far more 
expensive than art that can be -shot directly. 



Table 3-2 Still Edit-Times 
Total Edits - ^diT 



Character 
Generator 


750 


3 hrs. 13 mih. 


15 sec. 


Live 
Camera 


1514 


72 hrs. 


2 min . 50 sec . 



St ill /Mot ion Tradeoff 

In preparing programming for videodisc input , careful consider at ion 
of the disc capacity should be made. 

The_t.radeof f between motion sbenes and still frames is illustrated 
iri^ Table 3-3 . For ease of comparison ^ _mot ion scenes have been 
expressed in three-minute sequences. Still frames, are assumed 
?9 \P??yPy_ 5?^ I JS3LCh and to provide 10 seconds 

of ^ser time. An estimate can be made based on your product ion 
details and ah understanding of the effects the nature of your 
material will have on capacity. 

\- - • - ----- 

The tfigures given are based upon the 30 rtiihute or 55 ^000 frame 

max i mum capacity . __ One-side capacity wi 11 vary wi th f unct ions , 

features, design changes, and mastering house. 
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Table 3-3 
St ill /Mot ion- Tradeoff 



SIdtidn Time Used St ill Frames Available Total user time in_ 

(min.) 54,0bb-(mini x 1800) hours^ at 10 seconds 

per still 



b 


54,000 


150i0 


3 


46,800 


135.5 


6 


43,200 


120.1 


.9 


37,800 


105. 1 


12 


32 ,400 


90.2 


is 


27 ,000 


75.3 


is 


21 ,600 


60.3 


2i 


16,200 


45.5 


24 


10 ,800 


30.4 


27 


5 ,400 


15.4 * 


30 


0 


.5 * 



* Most productions fall in this range. 



-Guxdes -and Checkl ists 



Appendix D presents guides and checklists that may be of help in 
planning your production. 
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MODULE 4 
PRODUCTION 



This rribduliB shows how this outcomes from the pre-production stage : 
are Usied to produce the actual video , graphic , and audio materials 
required for the mnster videotape. Specif ically , this mbdule:| 

• describes how to fill out production sheets to guide the 
creation of audib^ videbj and graphic materials 

• explains the use of the video character generator for 
producing video text pages 

• notes special considerations for using art, music, narration 
photographs and videotape in interactive videodiscs 

• reviews disc layout suggestions 

This module will help prepare you to: 

(1) Use the character generator to produce pages of videotext 
from given sample stdrybdard production sheets. 



(2) Describe typical kinds of program functions required 
in an interactive videodisc. 



Produce Video Text Frames , Animations 



The bulk of text on the videodisc will 

come from a video character generator (CG). 
W:e use a Fernseh (Telematibn) Cbrhpbsitbr I. 
A number _pf other high quality machines 
such as Chyrbn and Vidifont are readily 
available. .. It is a great advantage to 
have the same equipment in both the 
production area and the TV studio, since 
the magnetic disks can then be transferred 

back and forth withbut moving the ' 

equipment. Using the storybqard as a guide, 
the video character generator operator 
enters the text and produces each frame 

according to standard formats. _ The formats _ _ _ __ 

specify spacing on . the . page., rUles for centering, type font to be 
used for each applicat ion ,; background color, color of characters, 
and edges. 
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Graphics and ahimatioh can. be accomplished iri a number of ways 
We typieallv use standard . board art for graphics, but have^ 
used the Coiipositbr graphics digit izer for some .of the graphics/ 
aniiriatibns. An example is a highly detailed animated bus oh the 
ARI disc. inother scene called , for the Big Dipper to move. through 
the night s|y so soldiers could locate the North star. This w^s 
accomplishe,d by painting the stars on a large wheels arid rotating 
it in fropt of the camera. Other moxiori segments were achieved 
by two f-i^ame animat ion , . in which two similar frames are quickly 
alterir^ted. This techriique was used for a" segment in which a 
soldiir . a|D|Dears to dig a foxhole as his shovel flies back and forth. 
A third type of animation can be achieved by recording a_ series 
of still frames_on the videodisc. Under computer control, the 
still frames can be played out quickly to_achieve_a serise .of . . 

motion. This technique was, used on the ARI disc for a multicolored 

cross which grew in all four direct ioris . An advantage q£ this 

approach ns that the SiDeed of motion can be varied under computer 
control. 



The key to success in the use of the character generator is a 

competent operator. This -person must ^ be experiericed iri the 

character generator *s system's capabilities. Here is a suggested 
approach to learning about the system available to you: 



Step 1 



Review the cons traints — of-yxmr video character generator 
system . Most -CG systems have a 12 lines. per page limitation 
with a maximum of " 28-32 characters per' lirie , depending on 
the. type and font size. 



Character generator characters cannot overlay each other. 
However, diagrams like the pie graph below can be built 
in_two colors using the pruductibri switcher. 




Different type forits arid methods of highlighting (shadow, 
outline, etc.,) charige the length and width of rows and 
columris. . " 
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Step 2 Lxperiment with col o4^ comb ia at i cms-, -font stS' les-y— fe ick- 
grounds , and formats . Before making:_final decisions 
on type style, coior, backgrounds, and edging, take the 
time, to actually look at how these cbmbihat ions appear 
bri the screen. 



NOTE: careful to see that the mpnitdr is registering 

colors cccurately •l_A^color bar . gene-*ra tor will 
ensure proper adjustment. Use the delivery 
system (not studio) monitor. 

YdU will need to decide which backgrburid-i to use^ how 
headings will appear , whether graphics and animations will 
be used (graphics generated^, and which vfont styles and 
size^ are preferred. Generally iS scan lines is the 
minimum size . 

NOTE: Characters will always be prbpdf t ibhate to the 
size dfthe screen; therefore, size must be 
visualized in relation to the res-t of the screen. 



Step 3 Review the capabilities of your GG--syst-effl , 

on the cdnf igurat ion of the equipment , you may be able 

to cornpose graphics (using the graphics pad) , do background 
"swapping,/' do animation, and perhaps several other functions, 
Knowing the unique characteristics of your system will, 
help determine the ''personality'' of the lesson materials. 
Remember^ however^ that your system must be cdmpatible 
with that of the ^studio where ydu dd pdst-prdduct ion work. 

Step 4 Revieiy the editing capabilities of the system . Once a 
page is composed, changing font, color, bacRgrbuhd or 
format is relatively easy. Fine tuning: arid ad-iustmerits 
are also possible iri the studid ^ a-lthdugh majdr changes 
should be made before pdst prdduction begins, if possible. 



Step 5 



Since/the pages of text are stored digitally on a magnetic 
medium , authors can quickly assess the visual impact as 
well as the content and recommend changes,- before post- 
prdductidri begins. These chariges caji be made dri the spdt. 

Determine pr ^ductior rates .:: Text pages typically require 
from 3-5 minutes per page for an experienced operator,, 
while graphics composed on the_bit pad may take several 



hours , depending on their complexity, 
lic^ for example: 



Here's a cdmplex 
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Here's one even more involved: 




Step 6 



Est ^ blls^^i'eguiar communications with_ CG operation . 
Either the producer or the director should determine 
a review schedule, with the operator. Sucta reviews 
may be hourly to begin with and then be conducted on 
a daily basis^ or periodically, thereafter. These .__ 
reviews serve two purposes: (a) they catch undesirable 
formats early, and (b) t^y obtain an indication of 'CG 
productivity. 



As for animations created by the video character generator , 
these are generally of two types in the Production Stage: 



(1) 



(2) 



All elements of the sequence are made in art wprk^ 
transferred to the video character generator through a 
graphics tablet, and then animated by programming. 



A basic piece of _art _is drawn, then entered into the video 
character generator by video camera^ The. first program,. ^ 
once specified, then causes, the several elements _ or _ 
''views" of the sequence to be built arid stored as part 
of a special character generator font . The . second 
program then animates these ''views'' • 



Review and Approve Text Frames 



Daring the generation of text pages 
on the video character generator, a 
number of reviews must Qccur.^ These . 
reviews help ensure ttae accuracy of the 
content^ appropriate style and level , 
grammar and spelling, as well as 
specified formats • 
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Produce Art , Photographs; Print 



This series of ta3ks jnvdlves standard 
product ion techniques for crv?ating 
art and shooting motion sequences* 
However, here are some suggestions 
which may facilitatethe production 
of the interact ive videodisc . 



NOTE: If artwork is required: 



• Where artwork will appear 
as still frames on the iVS, 
it may be accompanied by _ 
video character generated 
text. When this is the 
case, space should be 

ai lowed for this textual information^ _The Art 

Requirem(3nts List is the form used to specify and 
control this product ion task • (See Module 3 for a 
description bfthislist,) 

• During review and sign-off of the art work , the aut 
checks for compliance with instructional specifications, 
the expert confirms the technical accuracy, and the 
director evaluates the visual quality of the materials 
and of any text that is to .be transferred by camera. 



NOTE: lif photogra^ph^ s/ slides are required for the videodisc, 
here are some things to consider: 

/ • As with art work, allowance should be made for text 
/ (either 'video character or computer generated) to 
/ 9^^rl2Ly the phdtdgraph for st ill-frame sequences . This 
./ may mean leaving ample borders for repositioning the 
point of focus on the subject. 

• Use video (TV) aspect ratio (ratio of width to height)^ 
and stay within the Safe Title Area. 



• Care should be taken to ensure that, set-ups do not 
produce high-cont rast?^^i;picttires when shown on a 
television screen, ■ ' 

. • Strive for the highest resolution possible on pictures, 
since each generation will decrease the quality.. 

During this stage^ the final printed videodisc label, jacket and' 
user guide should be prepared if required. 
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Review and Approve Art, Photographs, Priut 



The prime cdnsiderat ion during this 
activity is to verify that the art and 
photographs match the information 
specified on the production sheets. 
In addition to technical quality, the 
director should also check the visuals 
for proper screen proportions and text 
space. The print designs should also 
be reviewed. 




Shoot Location Video 



A competent video team is a must for 
interactive. videodisc development . 
Because still frames may be chosen 
frbmjndtion sequences, it is imperative 
to have high quality and properly 
framed video material. 



The shot sheets prepared in the beginning 
of this stage are the key to obtaining 
the material specified in the production 
sheets. Each location on set-up should^ 
have its own shot sheet listlirig. For 
instances where additional set-ups are 
required^ keep a list of air scenes shot 
at that location and add a new production sheet. 

Choosing a Product idtl M.edium 

Videodiscs are always mastered from videotape. However, production 
can use film, slides, videotape, or a still frame store. 

Motion picture film is useful where: 

m The results will he used only for motion sequenes. 



• the location equipment must be light and portable. 

• You are shooting large numbers of stills where no 
editing or cropping will be needed (e.g., from a copy 
stand): ._ _This will be transferred at 30 frames per 
second (fps) to vidro. 
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• You are shooting trior ion that riiust haye solid still 
frariies that do not flicker between fields. this will 
be shot .^t 3D fps arid t ransf erred. di rec tly to video, 
or atj24 fps arid trarisferred to video usirig the 3:2 
pall down and picture code:si 

Slides are useful when shooting a large number of still frames 
(e.g.^ for equipmerit simulations) th'at must be edited or cropped. 

One inch type C videotape is generally preferred for motion 
sequences. if only a few stills will be shot and if a video crew 
is already shooting motion sequences, videotape or a still frame 
store (for studio shots) is a good choice for stills as well. 

If shooting new videotape footage is required^ here are some 
cautions to observe. 



When mixing new footage with stock footage, certain problems 
are inherent, including; 

Cdlar 4>a4a.nce — hues and color temperature, may vary from 
film to tape . 

Bated material — the period or style of equipment, dress or 
grooming should not detract from storyline. 

Audio — -quality differences in recording, style of presentation, 
voice differences, and music must be evaittated for suitability 
arid match. 

F?^?^_s_hooting new yidebj allow time for dissolves ^ transit ions 
and pauses. Match the shooting with the script, allowing for 
pans, zooms, tilts, etc. while pacing the narration. 

Be certain the video personnel follow the shot .sheet directions : 
explicitly so all required material is taped - Repeats cost money 

_ ^^Y.^.^^pc.o running video will 

be of better quality; however^ "t^-pe and equipment costs must be 
weighed against costs of *35 mm slides, for example. 

Slate video sequences for easier location later. 



Maintain a comprehensive list of all scenes in sequence. 
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Write the Computer Program 




This task involves prdgramriiing the kinds 
of interactions the lesson design eaiis 
for f including branching, answer- 
processing, data updates, quiz and test 
routines, etc. Also student response 
mechanisms need to be written. The 
functional spec is the guide* 

Following are several suggestions for 
making this task more effective. 

Step l"'Hold an orientation meeting with 
programmers to review the program 

requirements. T^^is 

should be an exercise in communi- 
cating the specific types of 
interact ions so clearly that 
they will not be misunderstood. 

Step 2 Hold periodic review sessions (daily if necessary) to revise 
and refine the program funct ions . In the process of writing 
the routines, questions will be raised concerning a variety 
of issues* Close coordination at the outset will save time. 

Step 3 Review the. routines to ensure that all interact ions are 

covered. Some typical instructional routines include the 
following: 

lesson driver 
lesson maintenance 
simulat ion driver 
simulat ion maintenance 
Ibgori/ldgdff 

regist rat ion 

report generator 
problem generator 
exam maiht eriarice 
system iritro 
User input routines . 
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Shoot Studio Video , Record/ Edi t Audio 



This task consibits of shooting studio 
video sequences , recording audio 
narration, and mixing music. 



There are several things that make 
this task more effective: 



• Make sure you have ail the props 
( books , manuals , objects , etc. ) . 

• Ensure that suf f icient personnel 
are available to move props, set 
up displays, position objects, 
etc ; 

Where narration _ is involved, there are certain procedures that may 
facilitate the IVD production process. 

• When recording the narration of the script^ be aware .of the 
speed or rate of speaking. By increasing the rate of the 
presentation, more inf ormat ion can be packed on a side, but 
then there must.be a capability to insert breaks under 
computer control for iriterveriirig material. 

• tracks of the videodisc, a 
compression of information may be accomplished. You should 
cheek the branching specs for the videodisc player. you will 
use^ since the ■ search _time varies according to the length' 

of the audio on the first tra'ck. 

If dual audio tracks are used with video , the video must be 
appropriate for both tracks since a motion sequence will be j 
repiayed with the second track. However, the video may be turne^d 
off and one track used for random-access ^udio or with computer^ 
generated text and graphics. 

• A second language may be recorded on the other track where 
only single track recording is required forthe first 
language, thereby doubling the utility of the videodisc 
program. 

• Generally, audio record should be done after all 
graphics and video work is complete. in this way, any 
changes in the text or material can be reflected in the 
narrat ion . ' . \ 

Guidelines for mixing audio are similar to those for music/ ; 
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the director should check SME notes and correct the script for 
the narrator. In many cases it will not be possible to have a 
subject-matter expert with the narrator whilethe recording is 
done. In this case, a scratch tape is produced and reviewed by 
the SME, then sent to the narrator as a guidis for the final 
production. 



Rev lew /Approve Video and Audio 



A thorough review of ail video and 
audio sequences should include 
formal checks by the director 
of production, the video prbductiori 
personnel^ author and expert^ if 
possible . 

We have found it useful to revie\v^ the_ _ __ 
completed video and audio by comparing 
them with the specifications of the 
production sheets. This not only provides 
a context for the visuals/audio^ but also 
serves as a final check. The importance 
of ah accurate and Updated stdryboard 
canribt be dver^mphasi^^^^ At least one. 
revised copy should be available at all 
times . 




MODULE 5 



POST-PRODUCTION /PRE-MASTERING 

This^module presents the tasks involved in studio post^prbduction . 
^nH HoJ"^ °f 4"? f^its, master videotaping, computer prbgramming , . 
and data entry for interactive videodics. In addition, instruc- 
t^°?f :f°^^^^^^®^ing the master videbtape to the videodisc mastering 
facility are covered. 

Specifically this module v/ill prepare you to: 

(1) Give the reason for building a work tape in the post- 
production stage. 

(2) Describe the use of SMPTE time code in the off-line 
editing process. 

(3) Given a SMPTE time code ^ calculate the videodisc 
frame number. 

Major S teps in P ost-Product ion/Pre-Mastering 

The major tasks in this stage of the development process require 
post-production team members to: 

• Conduct off-line edits 

• Make an edit master tape 

• Review and approve the master videotape 

• Calculate frame numbers and enter the videodisc computer 
program 

• Enter final frame numbers; test and debug the program 

^ Deliver the master tape to the videodisc mastering facility 

• Review/approve the disc-coded master tape 

And finally, it requires videodisc mastering personnel to: 

• Make a disc-coded master tape 
^Pos^tprdductibri Hardware 

Postproduction is both critical and, expensive , and. you should 
therefore choose carefully the facility that you. will use. 
Postproduction for interactive vidfodi scs^ i ncludi ng still frame 
postproduction, can be accomplished at most modern, well equipped 
video postproduction studios if experienced personnel are : 
a-vailable. Thefol lowing major type, of eqiHpment are srronglv 
recommended, although alternatives tir^ possible. I f you do not use 
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this type of equipmt?nt, you should work only with a studib that has 

already done vidt?odisc s t i 1 1 post-production • . The recbmrriended 

equipment can be found in the television. studios of a few military 
bases and industrial corporations, as well as most medium-stzeri 
American cities. 

Major pieces of equipment are: 

• 1" type C\Yideotape recorders (minimum of 3) 

• a computer video editor 



a broadcast quality character generator of. the same, type 
used in production. In many eases production and post- 
production can use the same character generatori 

an audio playback unit ;i 

■audio mixer panel 

broadcast quality video camera 

magnetic digital still frame store ~ optional. This device 
can be used to dump large numbers of still. frames to tape, 
or to allow exami nation of individual still frames if 2" 
quad videotape equipment must be used. 



You should consider us i ng s pec i al t y houses fqr transfer of large 
numbers of slides to videotape and for f i lm_ to tape transf ers Nvhere 
the user will examine individual still frames from the film. You 
should also consider using a specialty house for extensive video 
ani ma t ions . 



intended only as 
i ( 

presented 



The above list of major types of equipment is 

guide to locating an appropriate _ video postproduction studio 
fhere are many more critical pieces of equipment than are 
here, but a studio that provides this equi pment _ wi 1 1 almost _ 
certainly have the vector scopes and other ancillary equipment 
required. 



Conduct Off-Lirie Edits 

This is the first of the post -product ion 
tasks which organize all of the lesson 
segments into videotape format prior 
to studio videotape mastering. 

Besides the convenience of having a 
single format, film transfer to 
videotape allows frame accurate off- 
line and studio editing. Frame 
numbers can be assigned to select any 
given segment. 
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Film Frame 

Video Field 

.... _ i 

Video Frame ^ 

Result solid jitter jitter solid /solid 

/ 

Figure 5-1. Relat ion between film and yidep frames 
using the 3:2 pulldown. Six of these 
sets result ±n the Standard 24 Film 
Frames anS 30 video frames per second.. 
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T rans ter of Still Frames to Taptf 

Transferring material onto the master videotape can become qai'te 
critical if still frames are used. This is because both fields 
must be present for everv frame, and both fields must come .from the 
same frame. ^ 

When transferring from videotape to videotape, even computer 
editors can sometimes put in Just one f ield , which can throw off 
the rest of th s ti 1 1 p ict ures ; ?"t_is also possible for an editing 
system to insert the edit before field one in some places and 
before" f/ieid two in other places. For motion this is not critical. 
For stills it would _ be '-di sas t rous . Therefore, you must check that 
the edi t i hg system is consistently editing into one field or the 
o^ther , _and t hat i t is _aj.^ay s _la_y_i_n_g_ dp*^^^ _ "t^o_^i_?lds f pr each frame ; 
Most computer editors and tape machines are -programmed to begin 
the edit in field two, but this can usually be easily changed. You 
should especially attend to this/ if you are edit ing .materials, in 
different studios , where editing might be done in different fields. 



transferring film to video 



When 

Film usually moves at 24 frames' 
30 frames per second. The transfer 
what is known as the 3-2 pulldown. 



:ape 
per 



, an additidnaLl problem occurs ; 
second_ ^ f ps)^ Yi^?? move's at 
equi pment handles this usi ng 
This simply means that. th'e. 



first film frame is transferred to three video _f ields , while/ the 



/ 

second. film frame is trahsferre'd to two video fields, the next 
frame is transferred to three videdi fields , and so on^ Figure 
presents the relationship. So Iqngi as the film sequence on/ 
videotape is seen in motion, there ±s no problem. However,' if 
user desires to stop oh one of thesfe video frames using the. 
videodisc STILL control,, two of every f i ve _ y i deb f rames wil 1 
alternate between film frames", and thus will tend to jitter. 



film 
5-1 

the 



There are four 
videodisc Use; 



approaches to transfer a film to videotape for 



If the film is a motion sequence, you can advise the users 
that the videodisc sequence is intended for motion^ and that 

if they stop oil a st i 1 1 f rame they . may see some J i 1 1 er^ ^ 

Urider^ niajiua^l_ con_tro^ the user can simply move ahead or back, 
one frame to find one that is* solid. 



the 



Where 

are intended 
place a 
player 
solid 
i nserte)? 
plan, to 
f acilit 
masterihg 
for that 



as stills 



film contains 
to Be seen 
pi c t Ure code on 
from which field 
picture; This requires you 
during transfer from f i 
use this^^optioh , you must 



• For a 



both mbtibh and still frames^ that 



on the videodisc, you can 
the vJ.deddisc to tell the yideodisc 
it must rjefresh in order to get a 
to use a "cue code , 
Im to videotape. If you 
cbhtact the rriastering 



to bptai n a 
house ybu 
facility. 



plan to use 



cue cbde inserter or verify that the 



nserts: the proper codes 



soial 1 numbe r of still f ramei you can record 



frames tor each still picture, t 



hfin 



t rans t" e r to vi 



th ree__ f i 1 m- 
deo. Under 
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computer control, the programmer . or data entry person cart 
select the appropriatejsbl ici still frame and direct the 
program to seek but dply that frame from the series; 



• The fourth approac^h for film to tape transfer is to shoot 
' the film at 3G fr^ames per second. A few movie cameras 
are set^ up to do this, but 30 frames per second is 
seldom used in the film industry and therefore fequifes 
ydu to Exercise great carej since frame counters may not 
•work correct ly. Film at 30 frames per second has some 
advantages: it trang-fers directly to video, and each 
resulting video imag^e will be solid since .both fields, 
come f rpm a single^f ilm frame which itself is solid. 
(There may be some blur on the film caused by subject 
motion but there will be rib jitter.) 

If the entire film is stills, where motion speed is not a 
concern , | film can be transferred at 30 f ps . 

A word of- caution about 30 frame film to tape transfers: 
every f i im. frame in this sitUat ibri will transfer to two 
adjacent Ivideb fields. Unless the transfer is made with 
special jirecautions , the transfer may begin in either. field 
one or in field two. So long as the transfer is consistent 
and all the other materials.on the videodisc are either stills 
beginning in the same. field as the film to tape transfer or 
are:motibn, there will be rib problem. However^ if you have 
stills begiririirig in brie field on one part of the videodisc 
and iri another field on" another part of the videodisc, ybu 
/must either re-edit one sectibribr serid the tape to a 
/mastering house that will make the adjustments for you. if 
/ j^ou db neither, you will have one section that combines two 
adjacenti still pictures as the fields alternate . 

To summarize fi'lm ia,py ivB^nsf^ers ^ you should have ii' tie problem 
so long as you jare transferring mot ion . if you are transferring 
stills from film to tape for videodisc, vou should work with a 
group that has done it before and has the equipment and experience- 
necessary to do it right. 

S afe Ti tie Area , and Aspect Ratao 



Film and video jhave di/fferent aspect ratios (ratio of width to 
height). In pf epari rig f i 1 m or graphics for a video production, ybu 
must design to'^ video aspect ratio. A number bf video arid cartbbri 
firms make sU^h grid /outli ries. Ybu should also be aware that all 
:t-ext and most/ jgraphics should fit within the safe title area, 
is an dLvef at the center of the television " screen where i t can be 
assumed t'hat/ even a/poprly adjusted television or monitor will contain 
the enti4'e picture ./ Again , mos t video f i rms can prbvide a grid of 
safe title area for _prodiictibn persbnnel 
area .I's th^ center/ 80 « of trie screen. 



This 



Basicallv the safe title 
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Worktapes 



A persuasive ar^tirrierit for usirio; worktapes are the studio cost 
savings that can be. realized. Assembling artwork^ slides, 
photographs, character generator pages, camera and some 
special effects is much less expensive on the minimum equipment' 
possible outside the post -product ion studio. This procedure 
allows extensive work prior to editing, the master tape and can 
reduce final editing expense considerably. But costs a tape generation 

Beview Equipment . -Upon cbrripletibh of the master videotape^ a- 
3/5 inch off-line review copy is madis. Since most standard 3/4 
and 1/2 inch players use a helical scan system, it is possible 
to review individual still frames using the pause and frame 
advance features provided by some videotape players. Most 
modern players using. this format permit a.pause on an individual 
still irame. They also include a means of adjusting the picture 
slightly to remove the bar from the picture which occurs between 
frames. This adjustment is intended only to remove the bar, 
not to sequence from frame t.o frame. Therefore, it is possible, 
using the ad justment , t o go forward but not backward. Thus, 
wh'ile it is possible to review the videotape so long as_on^ 
knows the exact location for a segment, it is exceedingly tedious 
to branch arbund the videbtajpe in the manner of an interactive 
videodisc. More expensive 1/2 and 3/4 inch editing equipment ' 
permits the tape to be searched in either direction at several 
speeds^ including a frame at a time. This video cassette 
editing equipment, however, is usually based upon counting 
pulses rather than the SMPTE code which is ah absolute address 
on the tape itself. Errors in pulse counters are cumulativ.e, 
so can be subst ant ial _ at the end of a long edit session . Thus 
we feel that video cassette edit ing equipment will be useful 
(though not required) for production reviews and off-line edits 
by the production staff. lt_ will bfe of much. less use to authors 
and instructors for.tryouts because relat ively long search times 
do not give a good feel for the, finished product. 

It should also be noted that the tryouts of the* program on the 
videodisc can be most effectively conducted in smaller sections 
with one developer and one student, sometimes using just 
graphics _and a script. Such ah approach does provide a rough 
tryout_of the materials i though it is time consuming and can 
be cumbersome . 

It would be possible to use the one-inch videotape to conduct 
reviews and tryouts under computer control. This is ah 
expensive option. For most ; appl icat ions ^ it is recommended that 
tryouts be conducted earlyr in the_ development process ,^ when 
changes are inexpensive^ _Thereaf ter , the authors should be 
able to review each of the graphics, text , and audio segments 
as they are produced. Gnce authors have signed off to the 
quality of these individual cbmpohents , the final production 
into an integrated videbdisc shbiild be handled by production 
personnel. The cassette ' bf f-1 irie review copy is valuable to" 
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prdductibri pei'Hdnnel to create an edit decision list and deter- 
mine wtietrier edit.s were maae in the proper place. The cassette 
off-line review copy is of less vise, and is sometimes confusing, 
to the authors. 

Once the disc is mastered^ and dvirihg videodisc program entry , 
more changes can be niade using the progra.m and videodisc computer 
interface to add new text and graphics or to overly and correct 
existing videodisc frames. 

0 f f^l-i ne-E<i4^4n^ 

This process involves assembling still sequences and motion 
segments and creating an Edit Decision List. Because edit points 
are determined and . assembled on tape other than on-line oh the 
finished master^ timo and convenience are the main advantages. 
The procedure depends on the system used. Total running time 
should be adjusted to fit the disc^ with a little cushion. 

Depending on the off-line editing system with which, you are .__ 
working, you may need.tolay down SMPTE time. code both . visual ly 
and electronically. If editing on a computerized off-line system, 
electronic SMPTE_t ime code on the audio track is required. Note 
that the pulse counters on some 3/4*' videotape systems are not 
precise, though they are close enough for reviews. 

• Single machine - this. system requires one tape at. a time 
editing, keeping ..track of what is heeded^ and rioting the 
SMPTE time code for segments needed in the finished pro- 
duct . When using "this system^ the final tape may not 
look exactly the way it was envisioned, necessitating 
adjustments in the studio. 

• Mult i-machirie - this system makes it possible to build 

ari edited tape as ydU edit so th^t the worktape is closer 
to what the final product will look like. Again , with 
an off-line system, the time codes for each edit may hot 
be precise. 

A significant limitat ibri here is that special effects 
wil 1 riot be possible wit hout a switcher , 3. piece of 
equipment usually not available on off-line systems; 

Two systems used are: 

Electrbriic editor - this system has the advantage of 
showing how each segmerit f its together| it: is also, 
^^5h_ 5L^§§_?^P^5^iY® select edit points here than 
during more expensive studio time. 



IBO 



Cbmputerizied editor - the final outcdme of this 
system is a paper tape or- floppy disc which contains 
the edit decision list^ a list compatible with the 
final mastering facility in the studio. This leads 
to significant time savings and multiplies the 
effectiveness of studio editing . Special effects 
. will still have to be done in the studio, as also, 
post-produced animation , and time. must be allocated 
for that activity. 

£d.l4 Decisi ^n^4ri^s^ 

An edit decision list is, included for use where off-line editing 
is required. The edit decision list allows the director to pull 
specified segments from different source videotapes in order to 
produce an integrated final product in the TV studio. 

This list expands in relation to the size of the lesson or unit 
you are developing. This is a valuable tool for cost-effect ive 
off-line editing. A well-done edit decision list wiii simplify 
the work df editing source materials onto the master, videotape . 

Let's walk through a sample list. Figure 5-2 shows an Edit 
Decision List ^ The "Events'* column ( 1 ) is the number of the 
edit in the order they proceed. The next column (2) is the .number 
of the source videotape reel that will be neeaea for the edit. 
In the third column (3) you indicate whether audio and/or video 
editing is required . Such ^Special Effects" as circle dissolve, 
rotating cube, random box, wipe, are in the next column (4). 
These effects may be fttrther explained_in the "Notes" column: (7)^ 
The "in Time" and "Out Time" ^Columns (5 arid 6) are for indicating 
the^ exact SMPTE time code irifdrmat ion—hours , minutes, seconds, 
frames on the source reel — for each edit. 
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Figure 5-2 



pa^e of 



ZDIT DECISION LIST 



Title 



Project No. 



Produce r/Directbr_ 



Ssst ; Director 



Editing technician- 
Editing Schedule 



( date ) 



Event 



Ngk ife^^ 



Reel 



Edir; Special in Time .. 

Hrs Mtn Sec -T rm 



I I I 



I i I 



I I I 



I I 
I I 



Out^.Time 
Hrs N!in Sec Frm 



I I ■ 1 

t I I 

I I I 

I I I 



i I 



Notes 



\ 
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Mytke Edit Master Tape 



-^^;)aring a Master Tape involves consider-; 
able expenditures in terms of equipment 
arid personnel. Because things typical iy 
take longer than presumed, preparing a 
master videotape can evolve into an un- 
expected financial drain. Careful 
time code selections^ however, can 
reduce the risk of going over budget. 




After the master videotape has been init ial ized with 

continuous SMPTE time code (a prbces^ which must . be done 
in real time), you are ready to edit source mater ials 
following the guidelines on the product ion i sheets and 
edit decision lists. 



In many cases, this largely single-frame editing will not 
follow a chrbridldgical order^ but will be performed to 
optimize specific studio operat ions . For example^ all of 
the graphics which require a studio.camera may be shot and 

laid in at the appropriate places (SMPTE codes) on the 

master, tape. The videotape cbritairiirig mot ion foot age from 
other sources can also be laid in at the appropriate 
locations. . Mixing of some audio, such as narrat ion over 
already exist ing music , can be done using the computer video 
editing equipment^- An audio booth should be used for more 
extensive mixing requirements. The following steps are a 
guide to editing: 



Step 1 



beterttiine final "videodisc layout . Review 
the preliminary plan for. laying but the 
^7ideodisc. Changes on the edit decision 
list involving mbtlbri segment s may mean 
the total time_has Increased or decreased^ 
Alsb^ the addition of still frame sequences 
may suggest these frames be included in 
several places on the disc- 



Step 2 



Inventory mater-iAl^ . Make a checklist for 
all wbrktapes , props , production sheet . _ 
binders, edit decision lists, etc. , needed 
in the studio beginning with the on-line 
editing. 
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Step 3. I^4u^awn atidib track . In some instances, it 
may be possible to lay down the entire audio 
track at once. This would be better^ as then 
_ • video can be matched to the audio ail easier 
# editing job than :the reverse. In most lesson 
formats ^ ; the audio will be edited onto the 
master yidebt ape in chunks interspersed with 
still frame edits. 

Where fewer than 10 edits are required 
between motion segments, these can usually 
be sandwiched with no additional time 
requirements. For mbre_ than this number, 
of St ills , it is probably necessary to ^dit 
them and then lay down the next audio 
segment. 

NOTE: To save time, leave 10 or 20 extra 
frames fbllbwing motion segments 
for adding single frames later. If 
franies are not used, prdgramming can 
branch around them. 

Step 4 Shoot live camera work . By ensuring that props 
are created personnel in_ place ahd_ edits 
listed, studio costs can be controlled for 
this production task. 

NOTE: However, if a worktape had been built 
of this material this step would be 
skipped entirely^ ■ 

Step 5 Edit still frames . _Af ter learning the J 

capabilities of your editing system, there are 
several things to watch for during the creation 
ot ''freeze'* or still -frame editing -- editing 
that requires cuts from one frame to the next 
since itis not possible to dissolve from 
single to single. 

(1) Check for _full frames. Each frame must 
have two fields. The waveform monitor 
will indicate whether two fields have 
been recorded • 

(2) Watch color framing. Ensure that the _ 
video technician checks for correct color 
framing pulses (or indicator lights), 



NiDTE : Watch for consistency from one, frame 
to the next . 



. . 5^12 . _ - - - - - 

• Average, Picture Levels (APL) should 

be fairly cprisistant f rbm ffariie to ffariie 
with good video balancie* 

o eheck pbsitibning the pla_cement 
of props, and positioning of photo- 
graphs or still video frames sb that 
objects match from one to the next. 

m Color/contrast may distract if it 
varies too dramatically from one 
frame tb another . 

• Gheck syminetry the balance between 
objects and text and proportion of 
visual representations among themselves. 

Step 6 Edit motion segments . Standard editing 

procedures appiy for this pbrtibh of the . 
task , including _ the recbmmendat ion to "be 
prepared * " Studio ''on-line" edit ing costs 
money, but a great deal can be accomplished 
by having sheets^ props, tapes and edit 
decision lists checked and available for 
. all personnel. 

(1) Document edits by updating th^ produc. ton 
sheets with SMPTE time codes and changas. 

(2) Monitbr color shift by watching the 
scope oh editing equipment _^vhen goinr . 
between two frames of the same color. 

(3) Monitor the creation of special effectsc . 
As with the video character gerieratbr, 

you need to become acquainted with the 
capabilities bf the video switcher and 
^ digital video effects equipment .The 
switcher wiri typically hs^ndie^^s 
things as patterns, boxes, wipes and_ 
V highlights while digital effects include 
such capabilities. as repositioning, 

shrinking, flifD-flbp, comet trailing^ 

' rotations, and movement of video information. 

(4) A hard copy or disc log of the editing 
sequence specifies the type of each edit. 
This can be useful for estimating edit.. 

times (See Module 3, time estimsttes for editing). 

NOTE: Certain alternatives and tradeoffs may be 
considered for highlighting, fbr example: 

• Zooms shbw perspective^ location and 
serve as ''establishment'' shots for 
providing the **big picture. 
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NOTE: 



• Wipes can be done in a variety of ways , 
The main caution is to_ restrain the 
tendency to be too "creat ive; to tjie 
point of being gimmicky^ thus distract- 
ing from the instruction itself. 

• Dissolves and wipes require two sources 
(camera , tape , character generator ^ 
etc^). They are useful when changing 
from visuals where distinct ions are 
minimal, as in radar equipment that 
looks similar. Dissolves are pr^f^rr^d 
over cuts where it is important for 

the student to recognize th^se differences, 

Depending on the technical" complexity 
of the. lesson context,, it is Usually 
advisable to have a subject matter 
expert in the studio during editing 
of critical material. 



Review/Approve Master Tape, Print Materials 

The director and author conduct an 
off-line review of _ t he master^ 
videotape using the dub of the 
tape. You will need equipment 
capable of single frame 
advance. In most cases this 
will be a 3/4*' dUb. During 
this final revieWj^ use the 
storyboard production sheets 
as the mastei' guide. 

• Ensure that all frames specif ied_gn_prbductibh 
sheets appear on the master videotape, 

• Ascertain that each still frame has both fields. 

• Watch for consistency in audio and video quality; 

• Check the total length of the lesson material - 
pVA re-comrneiids 27 minutes, SONY and 3M allow 30 
minutes . 




Approval of the master videotape indicates all the factors 

listed above have been checked by the director 

and author. Changes after this point should be made only 

if errors in subject matter are foUhd. Even then , if changes 

occur in the content, updates may be made via computer overlay 

messages if available^ This approach extends the "life" of a 

videodisc throughout several generations of changes with only 

minimal input . . 
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Calculate Frame Numbers, 
Enter Videodisc Computer Prbgrnm 



After calculating, videodisc frame 
numbers, this task involves the 
specification of branching , answer 
processing and program notes on 
every motion segment and stili 
frame in the lesson or lesson 
segment • 



It is very helpful if an 
authoring system for data entry 
will be available for 
actually accomplishing this 
task./ if it is , this stage 
requires only 'that videodisc 
data be entered. 




The_re__are two major advantages to using 
templates: (a) they allow alternate proerrammine; tn 
be created using all or portions_bf_ the same material'^ 
in different sequences; this would be especially usefij^l 
where users require similar training taaterial, but pei-- 
haps with different emphasis; (b) they provide an interim 
step between global programrning specifications and the \ 
creation of *a finalized program. \ 

Videodisc Frame N umbers 

Even prior to receiving a cassette or check disc you 
can obtain videodisc frame numbers for puposes of pro- 
gram data entry. The following formula will calculate 
videodisc frame numbers: . . * 



M(1800) + S(3d) + F = e 

^ is the number of minutes, S_ is the number of seconds , 
and F is the ntunber of frames in the SMPTE time code. The 
formula converts mihUtes and seconds to frames. There 
are 30 frames per second , and 1800 ffames_per minute 
C30 X 60 sec/min). For example , _if the SMPTE time code 
for a frame were 00:17:08:22 (17_minUtes, 8 seconds an^ 
22 frames) you would obtain a calculated videodisc frame 
number as follows: 



17 X 1800 
+ 8 X 30 
+ 22 



306OD 
240 
22 

30862 
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Some videodisc manufacturers can .specify a given frame riUmber 
for k given/SMPTE number^. __Even_ if _ frame, rib 1 of the videodisc 
will not correspond to SMPTE 00:00:00:01 of the tape, there v^ill 
be_a 1:1 Gibrrespbriderice. Thus if SMPTE 00:00^01 is frame 1297, 
SrvIPTE OOrvOllOO will be, frame 1326^30 + th of f set 1296 )• Ah 
external/computer program can automatically add the required 
base fr^me number (in this case + 1296) to the frame _ numbers in 
the program. By letting the computer add the appropriate bf.fset 
when becomes known, the videodisc prbgrammers can wo^k while 
the disc is iri rriasteririg .arid before actual frame numbers are 
available. When the offset number is added , the program will 
search to the appropriate frame on the actual videodisc. 

An alternative is to obtain from the_master ing facility a review 
tape containing the frame numbers. The tape can be returned to 
you/ within a few weeks after ybU deliver your master tape. The 
impbrtkrit element is to keep your team product ive during the^ 
6 /tb 12 weeks that the disc is in mastering and you are paying . 
their salaries. 



/ 

/ 

7 



/ 

/ 
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Standard Frames 

In the process of authoring the storyboard, generat ing video " 
text and building computer generated frames for the videodisc, 
certain^ funct ions will become standardized. Whenever _ these ;: can 
be identified, considerable t ime can be saved by replicating 
the particular frame in quest ion wherever it is needed. Some, 
of the frames that fit this description include the following: 

Lpg'O^i information 
Firstmenu 
Last ^Gnu . 
Test instructions 
Performance update 
HELP page 
Back-up message 
Caut ion message 

Each project, of course, will generate its own list of con- 
ventions and standard message/ feedback frames. 



Automated Dated Entry 

Automated computer prograrimi a cost-effective 

approach for interactive video-disc data entry. Depending 
on the system you are using, the specific procedures will 
vary^ but essentially this activity consists of creating 
computer code .;to support the foiiowing major functions: 

m Control of Videodisc frame displays 

• Gomputer-generated frames , 

• .Answer processing routined 

• Performance data update 



The template approach is one means to adcompiish this. 
Another approach is to create a library of .Subroutines . 
in a general purpose authoring system. We have used 
several authoring systiems and have developed special 
purpose videodisc authoring systems for this purpose. 
A weii designied authoring system is valuable because 
it gives authors direct control over the final product 
and saves programming . resources . Its other advantages, 
is. that it gives authors a track to run on arid miriimize 
"nifty ideas" that can turn into a programmer's night- 
mare. 
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Deliver Master Tape arid Iristructibris 



Before you. can send the master videotape for videodisc mastering 
some detailed irifbrmatidri miist be provided for the manufacturer. 



Let's work through some sample forms just to clarify the process 

Step 1 Obtain the forms required by your mastering facility 
An example .is _ "Descript ion_ of Material Provided. for 
iMasteririg ^ Figure 5-3. This is the form to waive 
responsibility for material '^dn the discs that may 
cause legal proceedings^ to be initiated^ Forms 
should be obtained before production begins. 

Step 2 Fil 1 out a . sample. f orm . . Using the project you are 
cdritemplat irig ^ f il 1 in the appropriate irifdfmatidri 
called fdf dn the fdrm. Because df the cdmplexity 

spend some time on the phone with the mastering 
fad.iiity before sending the videotape. 

• Where a descript idri of material is called fdr, 
indicate the type of media . In. this case it 
will probably be jus ;: the 1 inch helical. . 
master videotape. 

• Below .''Special Instructions'' the information 
called for may include such items as the 
start /end SMPTE time codes. 

• Signature of person authorized to bind the 
company ^customer) is required at the bottom 
of this form. 

Step 3 O btain the "Product ion Order" Fo cti . An example is 

presented in Figure 5-4. This form .calls for informa- 
tion required for mastering the Videodisc . Other 
mastering. facilities may ask^ for different . and/or 
.additional irifbrmatidn. Fdlldwing is a brief 
descriptiori df what is required fdr the numbers 
1-11 dn the form. 

(1) For the example used in these materials, you 
will probably have just the 1 inch helical 
master videotape. 

(2) List total time of disc input. 



UO 



■ / ; ■ _ / ■ 

/ DESCRIPTION OF MATERIAL PROVIDED FOR MASTERING 
WARRANTY OF OWNERSHIP AND INDEMNITY 
Customer Name and Address — — ; ■ — 

Customer Order No DVA Marketino ReP- : — ^ 



Dateof Shipment to DVA~- ■ , — 

Customer is providing the following material to blscovlslon Associates 
for copying and replication: 

Title of Material (If any) 

Media contaLninithem^ friusi be Used for each 

different media (Indicate number of ft., time, and number of pieces). 

□ Annin □ 2INCHIvC. 

□ ni^MMFif-M - d 2lNCHQUAb 

□ ISMMFILM^^^ : — ° 1INCHHELICAL__ 

Q 3/4 INCH U-MATIC □ 16/35 MM FlL>^ STRIPS 

Q SLIDES : . : Q OTHER _ — 

Special instructions:^ ^ ^ 



ForSlde, □ A/Q B. Insert at Tracl</Frame # . — 

Disposition: □ Hold at DVA until — 

□ Return Via Carrier To: (If other than address above) 



Customer authorizes copying of the materials for Ihe pre-production sen/Jces .and product on 
of.yLdeddIsc replicas by DIscoVlsldn Associates. Customer represents and_ warrants Jhat the 
materlal.Jnciudlnfl_the_llkeness of all parties appearing In the maieria|s. may.be copled.^nd 
repllcatadlby Dljcbvlsion.AssocLaies without violating any proprietary, copyright, trade mar_K_o_r 
other rlgnts oi any person or organizatior^._Customer further warrants that ail appHcabJe paymonjs 
for rights Inelodmg residual. pertorrrLance. or _gujl_d_pairne^^^^ and the like, have 
paid by the customer and ftostomeragreesJhat such payments and any neces^^^^^ ^•CQ^J^ **®®P""y 
relating to such piymohts are the rasponsiblllty of the custom_er._CuMomer agrees to defend, save 
harmless and Iridernhlfy DIscdVlslon Associates from and againsj anY.lla^blllty, LoaSj^iCost, 
^ damage jayme'it^.or cUlm. resultingjrorn or arising out of DlscoVlsion's copyinc c the materials 
or embodying tho contents of such rriaterlajs onto videddlscs. 



AuthoHzad Signature . 



.Title bate. 
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Figure 5-4 



DISCOVlSiON ASSOCIATES 




CONTROL Jt 




CUSTOMER P.O. ff 




ppnniifTfnN npnFR data whri^^hfft 

riNUUULl lull UrvJJLR ut\\n WUrvNonL.Ll 




"CUSTOMER ' 




S?d±S REP. PHONE 




TYPE OF MEDIA INPUT: CIRCLE ALL THAT APPLY AND NUMBER OF PIECES. 
A. 2 INCH QUAD E. 3/4 INCH UMATIC 




B. 35 MM FILM F. 16/35 MM FILM STRIPS 




c. 16 mm film g- slides 

d. i inch helical h. o^er 

'total quantity of inputs 


2. 


ESTIMATED RUN TIME OF IMPUT; MINUTES FT. EST. SIDES 
(NOT MORE THAN 27 MINUTES PER SIDE) 


3. 


OTHER SERVICES - CIRCLE ALL THAT APPLY 

A. EDITING B. AUDIO INPUT - 1 TRACK C. AUDIO OUTPUT - ,1 TRACK 

2 TRACK 2 TRACK 
D. ADD FRAME NUMBERS E. PROGRAM DUMPS F. OTHER" 


4. 


CUSTOMER VERIFICATION REQUIREMENTS: NUMBER OF COPIES - - - 




A. CHECK._DISC....B.... CASSETTE C. LOW VOLUME REPLICATION 
D. CUSTOMER REVIEW AT DVA OTHER 


5. 


REQUESTED SHIP DATE (S J ' - 


6. 


QUANTITY EACH SIDE ORDERED DISCS ORDERED 


7. 


LABEL REQUIREMENTS: ' . 

A. STANDARD DVA B. CUSTOMER DESIGN - DATE DUE AT DVA 


8. 


DISC SLEEVE: A« DVA STANDARD B. CUSTOMER SPECIFICATIONS""^- 

DATE DUE AT DVA ^ 


9. 


ALBUM COVER: . 

A. DVA STANDARD B. CUSTOMER SPEC- DATE TO DVA 


10. 


PACKAGING: ' - 
A. DVA STANDARD B. CUSTOMER SPECIFICATIONS 


LI. 


SHIPPING METHOD: (FOB DVA' PLANT) 


S. SUHFSCE. _B*_EXPEDITE_-_SIR 
CUSTOMER CARRIER PREFERENCE 

3/12/80 
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(3) Depending dri the type of disc and 
programming requirement^, you may heed 
two track audio ;. you should always 
specify frame numbers. 

(4) You may request a cassette with 

videodisc frame numbers within just 

5 days of the mastering process; this 
would greatly facilitate program data 
entry requirements.. Also, a check disc 
may be requested; although this usually 
requires several weeks to receive; 

(5) These dates may have to be negotiated; 
depending on your hard deadlines , you 
may want to give yourself 30 days 
flexibility here, although DVA will 
rush replications for a fee. 

(6) Sides are specified A, B, e, etc. 

(7) You may. specify custom labels. Standard 
DVAlabels look like the one in Figure" 5«£ 



-if- 



Figure 5-5 /. 

fi ■ f^^^^m 

standard DVA Label '|g ^^S:^^^^-^* 



'C' _ _ _ .. — ' / 

Vv- PROGRAM MATERIAL RAS BEEN 
\:V REeGRbED-ONty-QfJ-QIRER SiDE -.^V^' 
Of THIS VIDEODISC. -•^S^^"' 



(8) The disc sleeve may also be custom ordered. 
The standard sleeve is white. 

(9) The cover can be custom-designed as well. 

(10) This Item refers to whether discs are housed 
in boxes, album covers, etc.. 

(11) Depending on your deadlines, you may need 
to request Federal Express or some other 
overnight service. 



EKLC 



5-2 i 



Mastering Facility Makes Disc-Coded Master Tape 



This is a videota.pe process in which 
' your master is transferred to another 
tape and codes are added for frame 
numbers. By bbtaihihg a copy of this 
tape with visual frame and field numbers 
printed in the picture^, yo_u_caii_ learn t^e 
absolute videodisc frame numDers prior xo 
mastering. Obtaining a copy of the new 
tape takes time^ arid is optional. It does, 
however, give the programmer . time to enter 

^^"ibers arid debug the program 
prior xo rt;L;ciViuj^ tne viaeoUisc. 



Review /Approve Disc-Coded Tape 



If a disc-coded tape has been obtained, it 
should be reviewed at this time. Look for: 

• Overall layout. 

• Both audio channels if specified. 

• Both fields withiri each frame number 
for stills. 




Enter Final Frame Numbers; Check Program 



No matter how carefully the software 
is progranimed_, the program will require 
significant testing/debugging. The 
following are possible steps in 
debugging the program with the finished 
videodisc master. 



Step 1 Compute the offset number . Once 
you have a review cassette or 
check disc containing the actual 
videodisc frame riumbers^ you cari 
calculate an df f set number for 
each side of the disc. 



If , for example J the .actual 
beginning videodisc frame number 
were 1297 arid the calculated 

frame number were one (1)^ you 

would simply add 1296 (the difference between 
all frame numbers on that side of the disc. 




1 and 1297) to 
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if the3_actual beginning videodisc frame number i^ 

the difference betwieen the, calculated number and one 

is thiB offset. * > 

eaictilated _ _ 1 
Actual 1297 
Offset 1296 

Step i Check the Ibg^ical- f low to make sure that the program 
results match up with the logical specifications. 

Step 3 Check the computer-generated messages and mehUs . All of 
the choices indicated in menus, multiple choice questions 
etc. should branch to the proper place, as indicated by 
the course map devieloped in the authoring stage. 

Of course for a player-controlled videodisc, each. frame number 
will need to be calculated and entered sequentially in the 
player's program.. This is a time consuming task and must be 
planned for in advance. Many bhter types of debuggin are 
possible, depending Upon the subject matter, ^the types of audio, 
video > visual Input, and the nature of the interact tons . 



MODULE 6 



MAST.biKING 



This module presen cs the ma;jbr tasks. invdlviBd In the 
firia-1 stage of developing ah, interactive vidieodisc, A case 
study of dlir experiences with three different mastering 
facilities _ is presented^ Procedures for debugging and 
refining the computer program are reviewed. Guidelines for 
impiementat ing and evaluating the interactive delivery 
system conclude the module. 



This module wi 11 help prepare you to (1) describe the 

final steps in the masterdng stage of interactive videodisc 
development and (2) list three areas to review on the . 
check disc. 



Major Steps In Mastering 

The major activities during this final stage require 
team members to 

• Review the check disc (optional) 

• Obtain the completed videodiscs 

• Integra te the program with the videodisc 
Lemeht the Program 



_ ^?teractive videodisc mastering is not a science. As 
experience accumulates, standard procedures will be_ worked 
out. In the meantime, it is hot unreasonable to plan on 
six to twelve weeks for initial mastering. 
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■ i ■ : _ _ . ; _ , 

Until 1979*,^^ tTTe Philibs masteriris: and replication 

facilities in Holland h'ad__ been. Used. - The 

Philips facilities are labcKfa'tory acil it ies and are not 
set up for fast, responsive commercial service . TUrnardund 
time has been five to seven months, and quality has not 

been the best. With such a long turnaround time, it was 

hot feasible to attempt a secdnd^mast ering at Philips. For 
this project, the services of three videodisc 
mastering studios (Philips, Sony, and Disco Vision^ were 
compared^ Videotapes were sent to each studio on the same 
day. The Sony and 'fiisccVis ion discs were received 
within a few days.of each other , apprdximately seven 
weeks later . Philips reported that since they did not 
have considerable prior ndtice, their mastering would 
require 8 months. The first disc back was from Sony in. 
Japan. The disc had two problems, and some discussion __ 
was necessary to clarify what had happened . These problems 
proved to be minor, and the second Sony mastering cleared 
up the problems completely. 

1 : ; _ 

__ _ _ _ _. " I . 

In finalizing arrangements with DiscoVisibn prior to 

sending them the disc, the_assumpt ion that their 

disc held 29 minutes and 30 seconds df vided (as does 

Philips and Sony) was_ f duhd td be incorrect^ Due to the 
injection molding replicat idn process (plastic injected 
iritd the, center of the disc mold and forced out the 
edges)jDiscoVision Associates has had difficulty 
replicating discs so that, the video programs hold up 
all the way to the outer .edge . _ Videodiscs' are recorded 

starting at the inside of the disc andi ending at the_ 

outside. Because the quality of their reglicates degenerates 
at the outside df_the disc , DiscoVision Associates 
presently limits the total amount of time which they will 
record on one side to 27 minutes^ This meant that 
it was necessary to divide videodisc materials, and td 
place part of them on a second side. The first side of -■. ' 
the disc_"contains the cdmmdn cdre of materials , including 
the TEC lessons. The second side contains the same 
cdmindn cdre of materials, but /deletes one of the TEC 
lessons in order to leave room for the simulations and 
games at the end, ' 

DiscoVision encountered some complexities in mastering 
the disc that caused them some extra effort, Also, the 
resulting copies had no audio on the second track because 
the engineers usually turn track 2 off^tp reduce ndise^ _ 
if they hear no audio on track 2 at the beginning. Thxs 
underscores the need for a standardized description of 
what is on the master tape, as a_gUide_to the videodisc 
mastering studio. DiscdVis ion Associates issued such 
a guide in the second quarter of 1980, and there is 
now a standard form to describe the videotape as it is 
sent. 
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Both Sonv and DiscoVis i<jn Associates were very _ accgmmbdat iilg 
and have gene but of their way to produce a high 
qtialitv product. Both cdmpahies assigned spiBcial teams to re- 
master" the disc. In both case.s , re-mastering took approximately 
three weeRs. 

The second DiscoVision disc was excellent . Its only shbrtcbmihg 
was that the program was divided. into two sides. The second 
Sony disc was also excellent, and cbhtaihed the entire program 
on one. side of the disc. However ^ its frame numbers were 
initially unreadable by the interface software. Investigation 
revealed that Sony turns off a check bit in the code which. . 
Philips and DiscoVision Associates (DVA) leaves on. . .This bit 
was formerly used as a chapter stop and is not .specified 
currently. This bit was critical in the interface software . 
By ignoring this bit the' software could read the Sony frame 
numbers. 



As of 1982 Sony and 3M have mastering facilities, with . _ . _. 
Pioneer taking on DVAJ_s mastering and bther firms considering 
providing services. . The number of facilities is thus limited, 
but likely to expand. 

Disc L ayout 

Table 6-i presents an exampleof hbw start/stop points were 
specified for a three-sided disc pro jeot . Not ice how eacti side' 
requires '^bars and tbhe'^ and "black" at beginning and end. Also, 
each side is listed separately and SMPTE identified for start 
and end of each segment, and any black frames in the videb 
segment . 
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■Table 6-1 
DARPA Project Master Videotape Layout 



Side 1. (Tape 1 - part 1) 

bars & tone 

blacK 

1st prbgrani video 

black 
video 
black 



00:01 :00:00 
00:02:00:00 
00:03 : 59: 24 



end 

00:01:59:29 
00:02:59:23 
00:28:05:08 



one black frame at 27:50:04 
00:29:05:27 



00:28:05:09 
00:29:05:28 
00:29:23:06 



00:29 :23 :05 
00:29:59 29 



Side 2 (Tape 1 ■ 

bars 8t tone 

black 

video 

black 

Side 3 (Tap e 2j 
bars 8c tone 
black 
video 



FJart 2) 



C)(}:3(}:(}(}:'-0d 
00:31:00:00 
00 : 32 : 00 : 00 
00:57 : 10:28 

00:01 :bb:(D0 
00 : 02 ; 00 ; 00 



00:30:59:29 

00:31:59:29 

00:57: 10:27 

remainder of 
tapis 

(D(D:(D1:59:29 
00:02:59:29 
00:29:26:02 



00:03:00:00 
single black fields appear at 



black 



03:27:29A 
08:22:07S 



bd 29:26 :b3 



calculated the 
same as all edits 
for SMPtE *s 

.remainder of 
tape : 



149 



K^^vlew the Check Disc (Optional ) 



Prior to final videodisc 
mastering you may obtdlh it check 
disc or its equivalent in order 
to conduct reviews arid begin 
program integration i Although 
each videodisc mastering facility 
has different procedures^ there is 
usually some way to veri fy that video 
and audio cbmpdnents appear on the 
disc as spiecified. You should watch 
for the following prablems : 

• Do the_cbrrect frames 
appear? 

m Do some frames jitter or alternate between two 
images ? . 

0 Are all the necessary frames on the disc? 

• Are audio levels consistent? 



During the review of the check disc the reviewers may 
find some content errors, typographical errors; 
misspellings, etc. Finding such problems is truly a sefibUs 
reflection on the quality of prior v^yi§^._steps^ for example 
reviewing video pages on a video character generator before 
premastering took place. Nevertheless, it is so easy and 
convenient to review the content of the videodisc page by 
page that these errors may sometimes be noticed only on the 
check disc. If so,. it may require another trip to the video 
studio for cbrrrect ibris . 




Receive the Completed Videodiscs 



Because of the ihvblved prbcess 
of videodisc mastering, copies 
of the completed videodisc may 
take 6 to 12 weeks for delivery. 
How you are able to utilize this 
time depends upon one critical 
factor;; — whether the computer 
prbgrarri is on the videodisc 
itself . 



If the delivery system incorporates 
external computer control , the 
entire six to. 12 weeks may be 
spent in testing and debugging 
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.the computer program. If the program is bri the videodisc itself ^ 
however, the mastering group should send back a_ check . disc for 
testing. . . Once the prbgramrrier has completely validated the code 
which will fun the disc, the final pfdgf am is submit ted the 
mastering facility to be included in the videodisc master; 

it is also helpful to contact the mastering facility regularly 
to avoid possible delays and to make sure that the pirb^ect 
stays oh schedule. 



Debug and Refine Program with the Videod isc 



Once the programmer receives the _ 
videodisc, integration can begin- The 
objective at this point in the process 
is to ensure that program functions 
are behaving the way they were designed. 

During this integration the following 
branching functions should be checked: 

• Check that branching is to 
cor roc t f ramies 

• Ch^ck f unc tion keys . Make 
sure each key does what it 
was designed to db._ The 
"one key , one function" 
rule should be followed as much as possible.. These 
may include directional keys such as BACK, NEXT, 
REPEAT, ZOOM IN, ZOOM OUT,, JUMP^ STOP, and the like, 
as well as specialized keys such as HELP, MENU, 
NAME, TACTICS, VOCABULARY, REPLACE, SET, or TEST. 




• Check rou ti nes . These may t nc lude performance update for 
students following quizzes and tests, lesson status, br_ 
menu branching. You heed to ensure that branching works 
between as well as within units. 

• Check system reports . This information includes 

s tuden t performance updates on quizzes and tests _ 

as well as status reports concerning lessons completed 

and course assignments. 

The fbrmal integration and testing at th is point t n the 
development process is a direct reflection of the f.unc tional 
specifications designed during the authoring stage. Test 
cases shooxla be prepared to check branching, scoring, 
reports, and special features such as those previously 
descri bed • ''•^ I f the program responds reasdnablv t(D all input,' 
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wliether dhttcipated or hot (ho.stiie), yoii can be reasonably 
secLirt-^ th;ir. it will work as designed. Specifically, 

9 the program o ranches to tTie place intended 

• each furict ion works as designed 

• the scoring of quizzes and exams is 
correct 



This fihal_ testing of the program corresponds with 
Block III. 5 (Validate Instruction) of the IPISD model. 



Imple ment Videodisc Program 

The next step in the development of 
an interactive videodisc is to 
irriplierrient the program according to 
the management pla'n_determi ned during 
the project planning stage. This step 
involves conducting actual instruction 
and collecting data on all of the 
instructional compbrieri ts f or the 
purpdsie of evaluating arid revising the 
system. These activities constitute 
Phase iV (IMPLEMENT) of the IPISD 
model. 



Assuring the - Quality of the Syste m 

Phase V of th3 IPISD model (CONTROL) involves ongoing 
evaluation and revision of the instructional design . An 
internal evaluation (Block. V.l) of learner performance in 
the course cari piripoirit lesson segments that arie deficient 
or irrelevant and suggest ways of improving the 
presentations^ An external evaluation (Block V.2) 'assessing 
task performance on the job can yield valuable feedback. 
The data from both the internal and external evaluations may 
be used as quali ty con trol input to revise the external 
computer program where brie is used. 



152 




This section presents some of the . lessons, learri^c! in rriakirig an 
interactive videocisc tra in inc ^ prog ran • IVozt of the sugnestions 
aire presented in other parts o this cdcurp/erit bu are surnnarized 
here. The obnervations relate to both nanacreirient and to the 
cesigh anc procuction of videcoiscs. 



i anucronert 

• One "jercon r::ust have tlie vicion anc": cbiiity to linl: a unor v7ho ha 
the need for an interactive viceoc:ir:.c: vith r? proponent v;}:o 

han the dollars. Teither. the user nor. the proncnent r.ay have 
cons icic-rGG. pr even knov; _ about interactive viceocisc. The person 
who makes this link is lil;ely to be the procjucer referred to 
elsev;he r e in_thisv'orkshop._^T he produce rpust ha ve_ the_ ab il i ty 
to e::plain the need., to earner the resources, and to cet strong 
cornir.i tridents . 

• coed-' prdc ram mUst have both a strcno prononent *hd a strong 
user. If either the prcponent or user is uncorrir.i tted / the 
prdgrau is likely to suffer fprlack of resources or to be 
shuffled front one person to another. 

• Reassiqnnent _ of iTvil i tary personnel is frecuent. Thereforet in 
railitary pro jects; it is critical ■ to prepare a neraorahdurr, of 
understanding up front so' that the needed resources are comnitted 
to . the project. 

• In addition to obtaining sub j ec t. r,a t ter e:;pertiGe< it is 
irr.portant . to obtain reviev:s by . those v:ho ;.;ill use the. rr.a te r ir 1 
rbr training bu t 'v;ere not in volveo in the pre j ect . .Th.iE i;ill 
tenet to correct the use of non-sti:ndarc_ prccedures in the 
training, as well as to provide a n;ore balanced review of the 

. material to be presented. 

i Primary, users should be involved in the development pro j ect . The 

pe r son who is the pr in:a r y contact anon g the use rs should be 

someone" who v;ill still be there when the program is implemented. 

Program.ming support should be obtained early.. I'hereas subject 
m.atter experts, \;riterS/ graphics artists, and video production 
personnel are currently available in the services, ^ prccramr.ing 
support is r:Uch more difficult to obtain. /- softv:are U.^ier 
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rcruirei.;er.ts (-bcu: ont ri^roiiir. :Kr._:- r'l :v roc: tr- v.cccribe tH- harc-Vc^ re > 
c;oveiDi^ (-.^ivtc: iiec- functionc^l j:*:cciiicr:r ibr.r for tl-e roftv'are, 

• Once the ;prccrar:i has been ceveldoGcif it shouici be "tried out" 
first v;ith instructors. Their observations anc' sucrgestions 
should then be used to guide revisions, Dev/are of differences 
between the short cuts of an individual instructor and . the _ _ 
procedures that v;ere used for ir.akihq the interactive videodisc 
prbc rair. . 

bosion and Product i op . 

i An interactive videodisc training prccirair. should be considered 

v/iieri eouiprrieht that is the subject cf _ inst ruction (e .c.^ ^.f^^hter 
plane) i:^ ^Cc.rce or e.-pens ive . It provides r.ore rcalisn: than 
pc'.per and rencii c::GrciseCr and is far less e::/'Onsive than 3D 
replica simoiato rs . 

• Eefore beginning work oh an interactive videodisc prcductionr 
you should attend a workshop and visit ether croups who are 

developing similar* prog rans . The V;orkshcp Gu ide_ v.'ou ar nov? 

using will be a great^'benef i t , but it is ir.portant to gain some 
hands-on e^rperience to appreciate the conipie;:ity of the prdcessi 

• During the design phase^ _ visuali::G _ e;:actly v;r.at a student is to 
'do and. V7hat he. or she v;ill see during _ the coU rse of the procra:.!. 
It is helpful to do a walk-through fror. the tine the student 
first comes up to the interactive videodisc rysi;-eni-antii that 
student leaves . again. Each of the niajor rr.odudes and . f unct ioni5^- 
in - the_ .interactive videodisc, program should, be described in the 
walk-through. These should be included in the User Reou iremen ts 
document. 

9 Pick a short r simple progfan to start. Other prograr.s ha.ve 
attractive or e::ctic features such as special video effects or 
a simulation that r:.odels a conple:: s^^srer . In alrost every cai-e 
these features, have, a high associated cost. Keep it simple.' One 
simple . approach is to use a linear sir.ulation. , In such a simulation 
there is only o|le_ path through the _st ill frames . If the student 
makes a mistake"^ the program forces a correct response before it 
goes on to the next videodisc frame. This approach is easy to 
produce and program, yet produces high interest. 

• If you use a 2D equipment simulationr -/pe sure^to^ t 

locations and s.patial orientation of ecuipment either as part of 
the simulation or off-line in a mockupr-3b simulatorr or Actual 
ecuiprient. . 

• Du r inn the _deG ign Phase cive carof ul atter.tion to .Tt rca:::l ining 
authorinn forms and crocedures. T;;i3 rzc-: cr.n , •"L.\"r:- r.L;r"-'rcdG of 
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::ours IvsiSr!. 'Jcu c:;uu.ic. ^- 1 .:c . cone i^.!cr urine cii: £crcr:: _ Jbrr c Jni-iL 
;;rcce;c.urDi: rcr cif.ercnz r:ec r;.^n u::' ci vicleocisc . For _ G::cir:«0.e r . 

rotiior. i ac ucnc(-:z r.-^;*- be rtiti'.or?;' r: ntcrci^rc storvborrc. 

j[:crr.at.. /t.inear oru icrxific cir uicr ion:: , on Ehe other hand, cr:n 
be authored, us inc ' Grar''nic, Uorr.s that ■;crcrc?.v the ec!uinr.;ent so 
that the author neoc only" circle the oart of the ecuipment to 
be shov7n on each videodiGc franie. 



• Investigate authoring systens ano v;eigh their costs and 
limitations against the isrge softv/are ef f or t rccu ireS for 
iTibst types of interactive video. 

• Consider designing the pronran or carts of it for sirtdll groups 
as v.^eii as individual use. 



• r 



Dbsinn use r _ inte ract ions no . be seii oronpt inc > conGistent, (e.g. 
tern".ihate all keyboard entries vith <rGtL:rn>), and forgiving 
(tolerant of errors). A forcivir.c sv5.tGr.v is designed to 

- handle une::n-ec ted inputs gracefully 

- check for _ .responses that are out of bounds before processing 
th,e potentially disastrous results 

- aliov; the user to exit _ a section that . v;as _ehte ted by mistake 
v;i thout v;ai t ing seve ral minutes or heino forced to uiake a 
long series of responses. 

Use specially -labelled function keys or preset touchpanel 
Locations to niake interact ions easier . Cxannlcpr of such Icevs 
are RE::t, EXIT, and HELP. 

Include a glossary or similar reference aid. 

Use existing materials v;hen possible, ' This is especially the 
case for notion sequences since film and videotape libraries 
often contain excellent .materia Is . The interact ive .videodisc 
allows these, to be mixed even v/heh color balance, and characters 
are different. 

In most caseS'f . emphasize demon$;t rat ions , sir.'.ulat ionr: , ranoSr 
and graphics in interactive viceo. Ter-tt should uf:ually ;;e 
minimized. 

During production for videodisc sinailat ions, shoot only those 
stills that are needed. If it is efficient to do so, shoot 
them, in the seauence. of the procedure in v:'hich they v/ill be usedv 
If this is . not _ feasible because of' lighting. or other problems 
that, m.ake it dif f icult . to change, from, one piece of ecuipment to 
another, shoot the eouipment in Icq ical g roups . so that a given 
procedure or component v;ill' be easy to find on the videotape for 
cff-line editing. 

Use compu t e r -cene ratec text- and c r; s ic r to cliz'^- Ir." comr-u t r ^ 
ccnerateu ^:rGbler\S; and to r.;al;e ccr rec tic:' cHz:-:: t: c dice i::: 
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• I :-:irt;iG- viceo frrcii-e cor,:: izcz ct cv'O ovo r ir. . in^; fieicc. 
rcitirr- of Sinoie frcr.e" conf i^tonfca _Lor ir. . in one fielc, 
anc . eacr • I r CL;e n.i:c:t contcin bbuh fiGlc;G. . Ever vith § cb:.i}:Li ter 
editor, siriale firanie ec.it£: i^houlU be checkec. 

# Postproduct ion will be easier if iielical videotape recorders^ a 
studio oaaiity cuiti-fcnt character cenerat6r> and a conputer 
editor are avaiiabie- 
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touch' pastel guidelines 



For applications that do not involve the entry of large amounts. of 
text, a. touch* panel is much easier to use than a keyboards Moreover, 
for certain simulatidns where the user is interacting with equipmerit 
_ ^.^...9^^^^ .9^?P!^i?_??P^^s?ntations it is usually easier to tbuch a 
> Section on the graphic or picture than it is to use a keypad. A touch 
•panel/ moreover, provides a keypaci v?ith an infinite number of keys 
since any number of legends or grciphics can Be oiaced on the screen, 
and the user can choose ambng them. 



One disadvantage of touch panels is that they recuiire space on the 
screen to be dedicated to the prompts or menu items to be selected. 
Thus, touch panels are less well suited to applications v;here the user 
can select among . many functions at any time. In this case,' a 
functional keypad is usually a better cho ice ^ Moreover, for the 
entry of large amounts of text arid data,, as for example v/hen entering 
^^r'-^^^^^s ' names or f or 3 imulated forms filling exercises, a keyboard 
is Dsuaiiy the best input device. 

Touch panel input over a_long period of time requires the user, to sit 
within an arm's length of the TV screen? and to constantly reach up to 
the screen to touch it. Sitting this close to a screen that in sbmie 

. j A^^'S??' J??P^uce eye strain. Mprepve r , it can be 

uncomfortable to be always reaching up to the screen. 

Touch panel input should be considered v/hen: 

• the user will frequently designate sections from a graphic 
or video picture. 

• the screen will be used in a public place V7here input 
devices like keypads and keyboards attached by a cord might 
be damaged. 

• the user can invoke only a small number of functions at 
any time. 

• the user can take breaks or v/ill not be required to sit 
close to the screen for extended pferibds of time. 

Compromises are possible: In the user needs a touch panel to select 
among graphic elements, but aiso must have the ability to select among 
many functions at any tim.e, a ^combined keypad and touch panel may be 
the best choice.. THis_type_of input system is usee. -Jor' computer-aided 
design applications . If only one ini^-u t device car. be unec, one 
locction rt .tb.e bottom of the scrcron cc.r. te decicar-rc" to c. rx-nu. The- 
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u5er incUcctes crapnic elenents luitil a .specific r.rohu fLrictidn is 
repuirec!; The cser then touches rcrL" cna is orGGeritec with the 
rtihctional choices. 

There are several technologies used, for touah panel input. • Driegrbup 
of systems paints the surface in front ofthe screen with a. series of 
infrared or ultrasonic beams f placed, at right aheles td_ each other to 
forir. a grid. Interrupt ion of these beams, by. touching the screen with 
a f inger .establishes the coordinates, of the touch._ Because the screen 
is curved and the light or sound beams travel in straight lines, the 
sensors must be located out as far as the -highest point of the. screen. 
At the edges, this means that the user must sometirr.es. mbye a fih.ger 
av;ay from the screen in order to avoid interrupting the beans. This 
makes it dif ^cult to tap the screen rapidly . if this . type of response 

is required. E.'oreover, it. is sbmetines frustrating to haye to make 

• such large Dbtibns v/heri rr.aking choices. Another problem with the beam 
apfJroach^is that the user rr.ust touch the screen reiativeiv straight 
on.' Since the beams are sometimes ah inch. above the. surface of. the 
screen, the finger may interrupt a beam v/ell below the point actually 
touched on the screen. This can give false readings. 

The efficiency of beam approaches depends on the flatness of the tube 
being used. If the tube is flat, the disadvantages desc ribed _ above 
do not exist. Iloreover, the beaS approach can be relatively low 
cost, although infrared offers lower resolut ion . than most of the 
other approaches. For. most training and educat ion , appl icat ions , very 
high resolution touch input is hot a requ i renent . Therefore, for 
training applications the beam approach may offer the lowest cost 
touch' F>ahel alternative. 

The other basic -Approach to touch panel input is to add- a sensor to 

the screen. One type of sensor consists of a glass plate and a 

plastic sheet overlaying it, separated by spacers . The u^er touches 
the plastic sheet, which then makes contact with the glass. The _ 
sensor circuitry detects the change in resistance or capacitance of 
the sensor caused by this short circuit and reports the Iccatibh of 
the touch. 

The so reen _sehsbr approach described above overcomes the parallax 

problems' of using straight baams on a carved screen, since the sensor 
can be curved to match the screen. The screen sensor approach... 
tvpicallY is more expensive than the beam approach, but also offers 
higher resolution. 

Touch panels are just beginning to come into v/ide use. Therefore, you 
must be wary of claims and promises or different vendors. The best^ 
approach is to 'talk with users of different systems and gain by their 
experience. 
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GUiCELITES FiDR USE CP VOICE INPUT 
FG3R INTERACTIVE VIDEODISC TRAiniNG SYSTEFiS 

background on Voice Input 



Genera^^pp li cat i ons 

Voice input is a neans to increase total systeni productivity. T 
user is a criticalpart of the system, and the primary advantage of 
voice input is in providing more rapid and efficient comnunicat ion 
betv/een a human and the computer software. 

Voice input is used in a number of industrial and nilitary 

applications. It is not widely used in trainino. The following 
sictidn presents a number cf generar applications, foiiov?ed by 
specific applications for training and job aiding. 

Voice applications fall into three distinct categories: 

(1) Speech Recognition and Und.er standing 

(2) Voice Authentication 

(3) Word Spotting 

Speech- RecQon li-ion and Und e f -s%a-nding is the__mode most often 
thought of when voice input is mentioned. note that _ niost cu r rent 
applications involve only recognition of an utterance. Forexampie, 
the system might recognize the digits "2", "3", and the command word 
"ENTER". This is accomplished by matching . the voice input against a' 
stored pattern that was previously recorded. An . "understanding , " 
system on the other hand, is. able to use syntax (language, rules ) , 
semantics (rr.eaning) / and context in order to pararhrasc, tranclate, 
or carry but the intent of the voice input. 

Voice Authentication is a means to verify. that a speaker is who he 
or she purports to be. Voice authentication systems are Used to 
eliminate or . supplement _ID cards and other means of gaining access to 
secure facilities or information, since cards and access codes can be 
stolen. 

Word Spotting is a speciaiized type of .speech recognition in which 
specific V7ords or phrases are .scanned for a verbal record. For 
example, this is used to_ look for key phrases in monitored 
conversations in national security applications. 

The aoplications of speech under standing (as onr-csoc to sir.nle _ . 
recognition) arc so e::tensive and far reacLinc* tl-iC t a true revolution 
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in rian/it;acbirie. cbnr;;Lihic:atiph v;ill take bloce when spdoch 

under Gtc^ncUriq becdiTie v;icGlv ciVc.ilcble . Hbvever, it is hot presently 

comnerci ally av.::ilable^ nor is it likelv' to I:c ayai lal*/le v.'i thin the 

next i:i\>e yearsi ThereforOf this report is focused on speech 

recognitibh. 

Speech Recognition is used in the following types bf applicatibns : 



(1) Where hands and eyes are busy or limited. Exainples are: 

' • Quality control . inspections 

• Entering data, foi" numerical control machine operations 

• Vbice contrblled job aiding devices 

• Cockpit controls 

• ^999in5 _ f ^^ight to its appropriate oesti nation 

• Receiving, shipping , and inventory 

• Air traffic control 

• Computer-aided design, and manufacturing 

• Voice actuated whee Icha i r s 

• Cartography (map making) 

(2) Translating natural language (e.g.^^ Engl ish) commands into 
complex software protocols, especially where little training 
is possible. Examples are: - _ 

• Command^ _ communications t control. input 
■ ' • Data cbllectibh at the factbry flbbr 

(3) Applications v;here front panel space is very limited. An 
example is an aircraft cockpit. 

(4) Fbp applicatibns requiring freeobrri bf luovement/ br where 
the user must be separated, frbm the cbmpute r system and 
has access only by telephone or radio without a computer 
terminal. P^o^^.^p computer 
data banks and for commercial transact ioris . Examples are 
airline reservations and bank-by^phone applications. 

Other applications are of specific interest for training and job 
aiding. Examples of these are: 

(5) Computer-assisted instruction (CAi) simulations 
for training tasks nbrmally conducted using voice. 
Examples are: 

• Pilot /air traffic cbhtrbller cbmmuri icat ibns 

• Calling in artillery fire 



(6) Providing a natural interface for non-typists with a 

computer. An example is data entry by an^ observer during 
a field test. 

(-7) Job aiding where the computer actn; zs an information 
resource or consultant. An e;:an-ple is a syster^ that 
c::iiG up na i " •'^•n.';nc:o inforriation in resnon^G to cpolton 
c-::nr.ar. els or vUcrrie::. 
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Depenoent 



IndisDenden t 



y Goncinciity of innut Speech 



Isolated 



Segmented Cbhriected Cont inubus 



X 




X 




X 









iTote: An_"X" inc1ic£ites comnerciai ave^iiabiii tv in First Ouarter 
1982. 



Table B-1 . Types of voice input systems • 



eomparison of Alternative Voice Input Technologies on the Market 
Today 

During the course of the investigation of. voice input /a' variety of 
manufacturers were producing or introducing voice recbghition systems. 
Thes^' manufacturers include: 

• Verbex 

• HEG 

• Threshold . : , 

• Auricle " 

• TSG (Technology Service Gorpo rat ion ) , 

• Interstate ^ 

• Votan 

• Heurist ics 

• Cehtigrarh 

• Scott 

• Voicecek 
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The •spoken utterance that is recognizee can be as short as a sound or 
brieX word lasting only a fraction of a second^ or it may be. as long 
as a- phrase or sentence lasting about three seconds. Thus the 
utterance need not always be a single v;orc. 

There are rib cd^merrcially available systems today that handle 
.unconstrained cbntinuous speech such as we use in everyday ^ 
'^conversation. Such a system . would provide continuous recognition. 
What is available is a tradeoff between different apprbxiiriat ions 
to this at a reduced cost. At the lev; end of the spectrum are 
isol: a ted recognizer s . These systems recUire the speaker to pause 
-approximately one-tenth of a second between rach utterance . 
genrnerited voice recogn it ion _ systems pe rn: it a n.ucli shorter pause 
(approximately 25 milliseconds) r but a pause nonetlieless . This type 
of system can bn used with digits for rapid entry of numerical 
information. However^ since pauses wirt-trnt words are typically as . 
^iong iOQ milliseconds ^ .segmented speech rystems mUst sometimes guess 
at word boundaries, and' they can confuse one long word with two short 
words. 

A connected speech system permits a limited number of utterances 
from a limited set to be spoken without pauses. For exam.plc, a _ _ 
connected system might _ recognize the digits 0 thru 9. Tliese systems 
are clearly one step closer to continuous recogni tionr_and v/ili help 
us to gain some practical exper ience and ant icipate some of the 
problems to be encountered V7ith continuous recognition: 

Speaker dependent systems must be trained, for each speaker's 
voice. Thus they ace dependent upon which speaker is using the 
system. Speak e r ind e p ^n^ht systems wor^' for it'-ost speaker s 
without training, but are usually iitriited in vocabulary (e.c., to 
dlnits spoken by American males). 

Table B-i presents a brief oescription . of the; types of voice input 
^currently available.. Both the capability of the system to handle ^- 
continuous speech and the speaker dependency of the system are 
considered. 
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Thrcuch ^ti.iL.c-ori cor:.i^c:r izonC , in^Gi:viev;::= '*'.ith users., anc. stucy of a 
conpariGon stLdy !jy Ccor'ce Docclin^rton at Tf:-::ar; Inctrunients CTI) 
(Docicinciton , I*; c 1) , tKc first: 10 ^'VL'ter.ij hove been roughly ranked 
trcrn riioher.to lover r ocooni t ion accuracy; Sufficient in'f orniat ion 
was not avctiiabie to rank the others. t'-ecause recognition accuracy 
is so dependent _ on Gpeaker and vocabulary, and because nev/ systems 
are introduced frequently^ the ranks are only approxir.ate . 



Since the analys is , • Heu r i st ics and Centigram have gone outof the 
voice recognition business. The TSC system isa hybrid combining an 
interstate system with a f SC-deveioped system that in essence counts 
syllables and is therefore speaker independent for items containing 
different nunircrs of 'syllablos . 



These nanufacturcrE: produce systems rancinc in price, from over 
$lbG,Oed to 1gs3 thaP' SlOC. As might be eiipected, recognition 
accuracy ur.d features zenc to foliov/ price. I-c/ever, Doddington 
found litTu.li ^'if f t^r ' :ice _ in recognition accuracy betv;een_the NEC 
system, sei .1 i:;.v- f or . .^^-^5 , ODD and_ the Threshpl:! systGm. selling, for about 
517 , 000 . On Cv.^ ot.^.er hand , there wa£ :i lai c . difference betv/een 
the Thresholc'i s\'stem, and Interstate and Heuristics systems in thi 
range of $2,S^il' to $5 , 000 . 

Based on actual hands-on tryouts. it is. clear that the_user should ■ 
insist on a very high level of Locognitibh accuracy- The reason is 
that lew recognition accuracy s<ivereiy limits the applications for 
which a system can be entployed/ and inc reases_ user frustration very- 
^^PA^lyi Today t.hat accuracy costs approximately $'S,0OG (as 
exemplified by the OEM-oriented Threshold T580X) . However /. recent 
advances', described belov/ m.ake it very likely , that high quality voice 
recognition will dramatically decrease in price in the next decade. 



Likely Advances :_ ■ - 

After using several . voice, input . systems in a nun'ber of applications 
procrans, it is obvious that voice input is attractive to many users. 
There is an elem.ent of naturalness and e::c i temont ; about talhinc to a 
computer and having it respohd. This is partly because voice input 
systems automatically handle the " compu terese " required for some . 
systems. Instead of an elaborate invocation of typed commands/ the 
user simply speaks what is v;anted. 

This strong sense is shared by many users of _voice input systems, and 
makes it likely that as applicat ions using voice input become more., 
cost effective, voice input wiii;find a larger utilization. 

Advances in voice recognition are proceeding oh t\w fronts: Tne first 
is decreasing cost brought about by large scale integration in new 
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electrcnic chips... The' Gecbrio is v.-drl< oil speech under staruUnct , 

cbht.inubus recbch i t ibri , anc s-vcakiDr- inc'tooent'.ent recogni t ion . />cvance 
bh tWo fbrnet ate .'jrcceecrinc r.-.ore rcpicly tlicn on tho latter. 

By the end of i9C2> it is likely tb.at inexpensive digital signal 
processing chip sets v;ill -be available. These , are critical tb 
progress in voice .recbcni t ibh . Their availabil i ty in chips v/ill make 
it pbssible tb produce inexpensive systems that incorporate the very 
sophisticated recognition algorithms now embqdied in "top of the 
line" voice recognition systems. A system that costs $lG),.Gi30 today 
may cost as little as several hundred dollars in . 1952 _if . the 
market for voice input greatly expands as the price bf _ chipi sets 
falls. The price v;ill cbme dbwh in any event, but if _the market is . 
large , .very _large scale_. intecrat ion (VLSI) of n:any circuits will 
be justified and will further cut costs. 
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Guidelines for Identifying Situations trhere Voice Input Mould 
Be Useful 

The. most productive training applications today for voice input are 
probably those v/here.jbb interactions are normally conducted by voice 
using a very constrained vocabulary. Examples are pilot and air 
traffic controller communications, or calling in artillery fire. 

Voice input' can be considered when an application fails into one of 
the areas listed earlier. .There are today fev7 applications v?here the 
current state of the art_of speaker independent recognition _v;ill. 
increase productivity. One eiiample, hbv.'ever^ is obtaining data base 
information where the user can simply speak a few . comriands and digits 

td retrieve the data. I'his might ' be used by NCO * s to enter and 

retrieve student information without typing. Students could use the" 
-T-ystem to. respond during hancls-on simulations^ exercises, and tests, 
/vnr;*: their hands were occupied and the vocabulary ...consisted of the 
r-igiL.-? arid a few statements" like ":Y^s," "L'b," and "Repeat." 

/Applications of speaker deoendent recoonition today are much 
greater because the vocabulary can be larger. However, each user 
naist train the system on each utterance. if _an application requires 
relatively untrained, users to enter general data into a computer, 
such as. recording job performance tests where many types of 
observations must be' made, voice input ' is a candidate. 

Voice input can be used to walk a student through a hands-on task 
using a job aid. The student, calls _by voice for the. next action to be 
preserited or for a repeat. The student can also verbally request 
help . such a system connected to ahiriteractivevidecdiscisbeing 
developed in the VIMAD (Voice Interactive ^Maintenance Aiding Device) 
project sponsored by DARI'A, 

l.^hen . cbrisiaering voice input for training, the fbllbv/ing should be 
considered: 

T!;ie vocaoulary must be small (preferably 100 ntterances or 
Jess) for a speakeriindependent system, and about 25 
utterances or less for a speaker dependent system. 



There must be some flexibility to replace ,' modify , or , add 
to some of the utterances if they are highly confusing. 

ff a speaker oepehaentr system is used, students must have 
time to train the system (usually about. 10 to '20 seconds 
for each utterance) and to retrain it v;l:en. recognition 
errors are fburid. 
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?G5Ulto of a Voice nococ n ition •Porr.ativg Trvoct 

in order to investigate ^voice recognition for vid'eociisc training 

systems, several systems _v;ere evaluated. One v/as selected arid 

software . utilities^ v;ere_deve loped for it. It was used to run a number 
of . exist i rig programs . The f dlldwing case study_ is not a .definitive . 
guide or recommendation but rather an iridication of the state of the . 
art in 1981. - 

Sy^em— B^seid , In order to investigate alternative approacheSr 

structured iriterviews were cbriducted by telephone with engineers at 
each of ' the major rT.ariUfacturers of voice i^ in addition 

literature was obtained from each of these manufacturers. 

The Verbex^and MeC systens (at the high erid of. the spectrum) were 
eliminated because of their high cost. These tv/d manufacturers 
produce systems with the highest recbgriit ion accuracy ,.^but they were 
too- expeni-iive to cbris ider f or ' most training apol'icat ions . Also 
eliminated from cons iderat ionwere the- very low accurr-r^y systems that : 
sell for a few hundred dollars. Hands-on tryouts included models by 
Threshold Technology, Heuristics , and. Inter state^' ■ Eased on the 

tryouts and demonstrations, the Threshold Technology; system was_ 

relected . because it was the brily brie that met our high criterion for 
recognitibn accuracy arid for a reasonable cost, $5,0G0. 

Threshold offers' many variations on their basic _ system. Orie.is a 
comoleue stand-alone" system, ' while another requires a. separate 
comparer but~ is much less expensive and_ permits _ the user to control , 
all Gi: the relevant parameter s through the user ' s inter face program . 
The latter was chbseri in order to investigate the full capabilities _ 
of the system. Threshqld.offersboth isolated and ■isolated/connected 
systems. An isolated/connected system was chosen in order to 
determine the effect of cor-nected discourse on trairiirig applications. 
Finally, Threshold offers a range of vocabulary sizes. A middle 
ranee of ICO utterances was usee. 

Sbf tv/are Development . Two utili ty programs were developed for 
voice input ^_ The first, VGCUTILr permits the use r to. enter prompts 

and output strings, train . the .system > test each utterarice for 

recognition in; either isolated or coririected modes ,and_control each 
of the ma jor . parameters of the vbice recognition system. in most 
cases, v/hat the user says is whattha voice output system sends on to - 
the appliction program. For example, if the user says "one" the 
voice system sends "one". Hov/ever,. sometimes what is serit to the 
applications program. is different from v/hat is said.. One example Is. 

saying, "c;o" and having the voice input system send a Ccirriage .; 

return.. Another exampl- is saying "skip down" and having the voice 
inbuf system serid a . c. nt r c 1 character thc7t is interpreted by a word 
prbcgssing system as;_thc v^onmand to move down a line. Trie "prompt" 
i3 A'/hat the user ^ees anc s .ys when t:-aininc: the Gvc:tcn; cno \;hen 
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usiric! voice input, "oucput strinc" is ;;hat the voice systeni 

sencis to tiib applic'ticn ^rccr^n:, - . 

The other utility, VOiCEKEY, " pGrn:its one coriputer to run both the 
voi-ce input system c.nci a standard application procrem. The voice 
input replaces . keyboard input for e>^i3tihc prog rams Using this 
utility/ existing prograns can irrimediately be put . under voice cbritrcl 
without nodifi.cat ions required, Develdpiing user interface programs 
requ-ired several rr.onths of a senior' programmer. 

Ap > pl icq t ions Investigated . The investigation involved a broad . 
range of applications for. voice input _as_ soon as the tv/.o utilities 
described above were completed. The fbllbv;ing section describes each 
of these dpplicat ions : 

• Cdll- For Fire Siniuiation . As part of this project a " 
simulation for calling in c:rtillery fire using an interactive 
videodisc pronran h^d. been developed. _• Students .who had ' to 
tvfj^e ..in the cbmmarids became frustrated. A Iceypad for. input 
was therefore developed v/herre each of the major functions 
^e.g., ADD, DROP, FIRE FOR EFFECT) were; labelled keys. This 
approach greatly facilitated student use, but "did not 
correspond to the v;ay the job is performed in the field since 
a radio/ tel'ephone is usually employed.. Moreover, the labelled 

' keys gave students cues, that are not available in. the field/ 
and therefore changed the type of learning situation. The 

Call For Fi v;as_ put under _ voice control with • 

.re.saits. . A student can immediately call in and adjust fire 
using the videodisc simtiiatiori/ ail under voice control. 

• System Commands . Using the voice input utilicy described 

. above, the user can cbncrbl the computer at the mbriitbr level. 
Thi s means that the ^.ser can call up and_ run_ appl icat ion^ 
programs, change directories, purge filesr and perform, other 
system activitiesi Conventicns that, are useful for typing do 
not . necessarily _f it voice, input . For Gr.ample, instGac.of 
typing "change . directory , " programmers simply type/ "CD." 
Voice input permits the user to zay v/hac isj ^nier-ht , without 
resorting to abbreviations. 

• Videodisc Author in cf . One of . the most important 
applications of voice input _is for enter inc. data . The. 
videodisc, authoring system developed for this same p)rbject 
permits .the author or instructor to create the Videodisc 
software by simply filling, rn forms. For example, one form 
is for motion sequences. The author specif ies ■ the starting 
and ending frames . and _t.he next form to be executed.. Another 
foriT:_ calls up a videodi_s_c . image and perm.its the author _to: 
overlay ■ text over , it . Voice inpiut v;as used for both of these 
fbrms, again with good results. 

T t shciiici bo noted that voice i:v_:u t for c Zizl is cooc i'cr the 
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: ■ 1 ' '• _ _ _ _. 

■/■ nbn^typist ^^•hb^,e hanos are cccupieU, ancV V7ho_ does not v/ant to 
■/ learn' t! cbnwjler. c.atc, entiry procecurcri The fcrnis anecl for 
/ videoc.xsc c.uthor incj ara very sirir.ie, rocuiriric a ninirr.ura of ., 
typinci, ano are cnSaily fiiieci.in by someone whose bancs aric. 
eyes are not "otherwise bccupiec. 

y • Ajtomati . ^ Dic tna^ibri , i;hile voice' input is far from being 
/ ready. to do this today, a limited experiment was tried by 

creating a vocabulary, training the system for word processing 
cbtnmands, and then dictating, using -the wore processing 
system. it is unnatural to- speak vzith.pauses betv/eeri . each 
■ word' as is required in _ the isolated and connected modes ._ _ 
: Moreover/ because a relatively larc-:e vbcabula ryis recuired, 
there were many confusions between words. One solution is 
to organize the vocabulary into' subsets and to invoke a 
subset much^as a typist uses the. shift key^ For . example"/. . 
there is con-f us ion" bet\;een the digit "tv/o" and the, word "to." 
While . dictating the inside address, for a letter, the speaker 
says^ "digit set" to invoke the subset fordigits^ The 
speaker then gives the digits of the address and says, 
"bpen vocabulary" to invoke the subset contaifiing most. of the 
utterances ■ to be used in the letter . • For an individual ' s 
name or any other utterance^..not in the.vocabulary that must be 
spelled, the speaker, says, "letter set" to invoke the subset 
for the phonetic alphabet that ..outputs ' individual^ letter s . 
Eecc3use letters are single syllables and are frequently 
acoustically similar , the phonetic alphabet ("aif a, " "bravo, " 
"Charlie^" etc.) should be used. 

Voice Re cQOfi^-b ^n Errdrs -and Methods Used t o Fix Thqm 

A number of fixes for recognition errors have already been described. 
Use of a high quality yqicerecognition system is important. Errors 
can then be fixed by creating a table showing the utterance that wais 
spoken and the utterance that was mistakenly _ recognized for it. In 
some cases, re-recording the .utteran.ee is. all that is required. In - 
other cases, a different v/orc should be used. If chct is not 
possible/ try appending another word to increase the difference from 
the utterahci that was recognized in error; For exsmple , if ._ "move" 
and "noon" are confused, try "^changing the former to "move to." 

Student Use Gui delin e s 

Today, speaker dependent recognitionis the mos^ appropr iat^ ^ means for 
communicating with a training program by voice since _ it prov/ides . . 
higher recognition accuracy. Hov/ever , speaker dependency means that 
students- will need to train the system on. their voice and' then 
fine-tune that training over the- course cf Lime. 

?^or a student to train the system on 56 wor/s-at 10 reoetit ionr. per 
v/ordr about. 15. to 20 minutes will be reouirec. This includes^ . . 

initial orientation to the system ^nc e::c::;r;les cf r-ov/ to zr:Qa\'. r.^.t to 
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control t[:e voicD input systor;;. Tkc- ar.oLint cf tine recuircc tc 
fino-cune tb.e sysrer^clepencu:^ ccou-ti*,* cn th^: sof tv;are • ; " Duirinc the 
.lirct tovGrai v/ocks of U3e, the ctucenr. v:_ill fine: recognition_ errors, 
li the softv/are [:.er,-:.i tc. tfie ntuaont to irrr^eoiateiy stop, retrain the 
v/bra./.and then cb . on/ the iine^tuninc can prcceec very quickly. 
TherisfdriSy it is important, that . the voice input sbftv/are be designed "■ 
to work as' an intogral part of the training systern. " " 

it is best to use only high quaitty voice recognition systems; 
liahuf acturers commonly advertise that their units provide 99+% 
accuracy. The'se figures are aln^ost always . inflate(3 . Voice 
?^?o9Diti9i^ systems each have their own. idiosyncrasies ^ and highly 
trained users can make the most of a particular system. However, a- 
•student v;ho is using the system for the first time 'may become 
extremely frustrated if general accuracy is not high. Ifa high 
cuality system, is .electec^ recooni tion .will be high almost imniediateiy . 
after initial training anc_ only a_fev: v;orcs will need to be retrainedi 
This- assumes that the developer _cf the prc3cram nas selected v/ords.that 

. ^^?i^'^.i^y "srent to the voice input system. ■ For e<:ar:iple/ it 
would be unacceptable to ask a voice recognition system of the type 
commercially avai.iabie today to distinguish between the utte ranees , 
"to," "tv/o," and "too." Only by understanding the context of the 
utterance can a system distinguish amon,c these three. 

Designing and Authoring to r:ake Best Use of- Voice Input . n d s t d f 
the better voice input systems allow structur.'' ng of the vocabulary 
into subsets. The training program can then ^invoke a subset cf likely 
words for each spoken : .response . In this way,' recognition errors are 
f^ept td_a__niinimum._._For example^ suppose the student responses include 
LEFT, RIGHT, ADD, DROP, 50 , 100-, 200 , or 400. The total vocabulary" 
micht consist of 100 items, but for' a given rfspdnse dnly the subset • 
just described would be used. 

Ic is critical to adjust the utterances (v/ords) that the voice 
recognition sys'teTn will recognize so. that they, are as acoustically 
different as possible- Different voice input systems have 
dif ferent character i St ICS an sen5:itive to different 

acoustic cuaiities. in some cases it is not possible to select the 
utterances to be_ ur.ed because they are prescribed by a standard 
procedure. In this case subsets are a good choice.. Another, 
possibility is to train students to 5p>eak each of the acoustically 
s.imilar utterances with a slightly different intdnatidn dr 
inflection. Students rnust then remember to always speak the 
utterances V7ith that inflection; 

The length bf_utterance is another im^portant factor in selecting the 
vocabulary. ■ Recdghi tidh will be easier and more accurate if . 
utterances vary in length. For- example, one utterance -maght be, 
" for ."_ .Another utterance might be "forewarn." Another utterance 
might be, "four hundred men." The number cf syi/ables is a factor in ■ 
the length of the. utterance and in i ts . recooni tion accuracy. ' If c^.ll 
utterances have the same number of syllablf^s / ' rcl-jocni tion accurr.cy r.ay . 
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be iow. However;^, ii ::t.terancoG ur.'e at least two syllables ancl vary 
betvecri tv/o. aric'. five" syllables in lonrth, voices recoonition accuracy 
^;ill' be highest • " ' 

in seciTienteci ahci connectec recognition modest v^ie re the voice input 
system is looking for several Utterances together ^ there will likely 
be problems if ane of the utterance::* is a multi-syllable word like 
"forewarn" that sbUnds like two or mar;e other utterances in the . ■ 

vocabulary ( e . g . , " f or " _ and "warn")^. .There is little advantage to 
segmented voice recogn it ion over isolated recognition, for most, _ . 
training applications . : However, if a very small vocabulary like, the 
digits and "enter" is being used for data entry, ythen the segmented _ 
and corvnected modes can be " an _ advantage because they allow more rapid 
entry, while the small vocabulary decreases the probability of errors. 

Core vs. Apnlication-^peci f tc Vocabaiarv / 

in experimentation wi th a _numbe r of application prog rams for ; ^ 
eaii-For-Pire r automatic dictation, and \7idieddisc author i.ncj under 
voice control/ a common core of utterances is used. This core 
includes the phonetic alphabet, digits, "go" and "return" for carriage 
return and carriage return line feed, "delete," "erase" ^^for five 
sequential deletes) , and certain system. commands^ Altogether this 
common vocabulary comprises approximately 50 utterances. 

V ocabul^ if^^T^j^* The system used provided . lae utterances , with up 
to- 2 seconds per utterance. This was thought to be ail that was 
reauired, but the vocabulary items cuickiy increased, to fill^the 
ma:iimum space available. Vocabulary size seemed to be" relatively ■ , 

unimportant, for isolated . word recognition. However, a large ./ 

vocabulary size gr eat ly inc r eased the time to recognize utterances in / 
the connected speechmbde. As vocabulary size grows, the possibility' v 
that two or more utterances will be confused also- grows. _ Therefore> / 
large vocabularies should be structured into subsets as described above. 

Effects of^e4^ -e^-Th ^ shQl -<:^ arid Pause" Lencth . Tb.e system used . 

(Threshold. Technology TSGOX) . permitted control of the .reject threshoia 
wfiich is the deterr.ihant of how close a spoken utterante must, come to 
a stored pattern for the utterance, to be recognized. A high threshold 
requires an gutter ancs to be , spoken almost exactly as . it was du r irig - 

training and therefore increasesthe probability _ of failure of 

recocnitioh for anything.. On the othe.r hand, a low reject threshold 
makes it easier, for the system to ma iich an utterance agains t a stored 
template from the. training sei^sion. The system becomes more tolerant 
of speaker varic;tioiu; caused by inflections, colds ,.. and nervousness . 

Kdweyer, a lew reject threshold increases the. probability for 

mismatches resuitinxj in recognition, r^rr or s . A middle sett i ng (tha 
factory default) ^u'sually provided the best recognition. 

The pause lerig-t'h adjustment permits thi designer to control hov; Ibi g a 
cau'ci ^s reauired beforo the reconnicion syder thin!;£: t'.ct a 3econcl_ 
•J fct cranes has I eer^ spoken. The acl ju2tr.:cnu is critical \^ecc.i\vic, pauses 
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t • 1 1 h I n v/orcG are c£ tcn_ loiirer than nsiUGes bet\;efi;5 \pt^£ in npriaal 
conversation. The rectory cefiult scttinq in u^^\Cr^ rr;nce v;aS, the 
b c 6 1 t b s e . ' 

Conclusions anc. Recomn.encat ions for Voice- ^n^u% 

Voice input is alreadv increasing system prod in a nuntber of 

industrial appiicat ions . _ Voice input must be seen as part of an. 
integrated system. If it is, careful system design using voice^input 
can Scx\ octh dollar.s arid time. . For training appl icat ions r voice 
iilput 13 useful where on-the-job <communicat ion _ is by voice. fIov;ever, • 
the fact that current systems require each student to train the. system 
means that voice inputshculd be considered only if students will be 
v/orking v/ith the system over a period of time. 

Fbrinitial evaluation and tryouts.of. voice inputr a stand-alone 
systeL .should be used beca'.. se it s imply plugs in as., a keyLoarc 

, This approach ^ i least ejipehsive if only one or tv;o 

systems are being used.. For larger -applicationsr the software 
investment required to develop an efficient customized system can 
result in savings bot.h in the initial hardv/are 'accuisit ion and in. 
better day-to-dav. productivity. 

./ * 
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• ' a r c ho r: e s . ^-r^^ak^r^rii 
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n P'?rschrre I schedu lea 
Daze 



Time 



Lbc a t ibri 



•n 



- VTR 



tor 



- Ligh I ; D i rec t or 

- Audio Operator 

- Project Director 

- SSIE 

- location personnel 

- Gaffer _._ 

- Talent : re leases / appro va Ir- 

- other 



- Clearances apprbv.:.ls 

- as per " Loca i -LOn Checkout 1 ist 

cnb'rdanat ion .vith police, fire, other authorities 



- flights , 

- mo _t e 1 s ' 

- vehicles . 

- ext ra equ iprnen t f rexgh t arranged 

- other 



□ Fac il it ies scheduled 



□ Travel Arranged 



c 
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Ch'jck Lis' 



S 1 icie / Pho to Location Prbduc t ibri 



Project Title . No 



FfLM WILL BE SPiOT L'NTIL THE FOLLO^riyO ARE COMPLETED: 

□ Production Sheets complete and si.;:n3d-off 
iUShot Sheets complece 

□Shot sheets signed-off 

□ Shot 5'heets organized for efficient shodt-ing or^*er 

□ shot Sheets accompanied by appropr iate - Product ion Sheets 

□ F: L.ti pure hcised 

- Type Quantity 



□ Equipment 

- cameras 

- lenses 

- filters 

- magazines 

- motor 

- batteries 

- slaveunits 

- lights and extra lamps (according to checkout ) 

- scrims _ and accessor ies (according to che'- kou": ) 

- AC. cables (according to »^hecRout ) 
; - ga-l ??rs__t ape 

- accessory stands (according to checkout) 

□ Trave] arranged 

- flights 

- motels_ 

- vehir!:es 

□ Facilities arranged and scheduled _ _ 

- as per "Location Checkout" list 

□ Personnel schedui€>d 

- SME ^ . 

- Projec- Director 
^ Director 

- Photographer 

- Grip 

- Ta] ent : release /approvals 

- o t i: e r- 

□ F. '.ni G-^oC'3ssc-^ advised 
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Xor- I6rnm Fiim Locn:rion Production 

Project title ' 

JO FILM v;iLL BE SHOT UNTIL THE F0LL0W:::;G are COMPLETED: 

□ PrdUUcti.n Sheets complete and si^ne^d-off 
BShot Sheets complete 

□ Shot Sheets signed-bff 

□shot Sheets organized for ef-:c±ent shooting order 

□ Shot Sheer accompan ied by ir-ropriate Production Sh'^-f: 

□ Personnel scheduled 

- SME 

- Project Director 

- Dj rector 

- Audio Operator 

- Light ing Director 
" Cinematogr apher 

- Talent : re leases / apo rovals 

-Locat ion personnel - 

□ Equipment scheduled 

- cameri:: lenses, motors, :-nagazines 

- pan head " . . _ . 

- lights and ext I a lamps ( ace ording to checkout ) 
^ screens andaccessor ies (according to checkout) 

- filters, matte box 

- ga^^'ers tape (according to checkout) 

- AC cables ( according to checkout) 

- ba'.teries v'accordiijg to checkout ) 

- tri^^od (according to checkout) 
: - booms ,cranes, etc. 

- microphones 

- batte. ies 
-mixer 

- recorder: sync/"^*ilci 

- headpho.'ies . . 

- audio c.ible (according tT checkout) 

□ Facilities sclieduled 

- clearances/apprr.vais 

- as per "Location Checkout " list 

□ Travel arranged 

- flight 

- more- Is 

- veh ic e - 

extra equipment frei^rht arriinsea 
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Video or Film: Shooiinu: on L.?'.';iiioh Tor Stills 



Each p r(3diic t ton ne-fcis to considered for its own needs; Some 

the reasons lisi'.r^d below can be considered rather* picayane; 
but are worth considering in sortie appl jica t ions . 

Art , photos » _sl ides or video intended to be used with cdmpositdr 
"leed to be considered carefully to be certain they work together . 

Things CO consider are: 

A . r lexib i 1 i t y and cost savings of shooting on locat ion . 

B. Flexibility and cost savings of editing materials shot on 
location. 

t . What are you shootingT 



a. if shooting gauge .^r dials and you need, each position 
of the indicator a^ it passes through all the readings 
in continUoUs _ mot ion , y ideo_ can r^^cord 1 the 
readin " s ±n one move: and single frames a*: eich reading 
can be edited from it.. Obviously motion of the 
needle is al_so available for editing. Fast needle 
movemeht will cause blurred s"^- i 1 Is . 

(1) If only a few of thes3 are needed, then slides are 
cheaper; simulated motion can be created if 
n ricr :^:3aj ■ ■ in editing. 

b. Whenshoot i:. ^ t>Utton_panels^ ?-_grdU'j .>f_»^uttons on 
a 35mni slxae - if not too spread :>at - can provide 
up to 6 buttois with one shoL ^idoo cai^ .hen 
isolate the buttons in editing. 

c. Whenshoot ingpaiielsof lights which turn cn/off in 
a particniar sequence, video can record them in 
real time and. then, by usi^ng^ still fran:es, each. 
sequeL^ice can be taken off the. tape during editing. 

The same thing can be done by shooting each condition 
of the_ 1 i.L-:ht s on_ a 35r™_ si iae| _ however^ t irnirjg would 
be critical or the presentation of lights wc jld have 
to be jury-r:':.;; ^ed to obtain desired results — either 
way. would require moie_time_. Real time sequencing 
cou Id also Ue simulated with the use of slides ii 
necessary . 

Are you_ shoo cing video for motion along ith siides? 
How will the differences in the t ".v o ■ me d i be affected 
in t he con t inu i ' " _oi i ho final tr/oduc t - alternating or 
in Uir.r-^ sequences not zo be s *-^-n a- . ^r-n 1 1 y ? Thero 
rnubt b^- c rnpatabil ity of qu-Lllr"; ^r.U information in the 
oequK-n«/es 
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If 5:'oU_Lire shoot in gvideo Tor mction and need not 
shoot mLiny shoes for stitls; ^'ideb can do all.T:ha.t 
slides can ex:;ept: (1) a little, more time will be 

required to. set up and. shoot each frame, and 

(2) you \vill have to shoot each s^hot^as you want 
it to appear on the screen ..(considering whole screen 
composition). You may have to .jAzn on reposit ibnirig 
the video at an editing facility using digital video 
effects v/hicli. may change the appearance of the 
product for those frames because ^ you have black or 
a color around uhe video. This could present a 
problem. ' . 



b- If shooting only for still frames with no rnotion_ 
sequences, ' slides wil l be _les_s expensive. if some 
motion is needed by panning on a slide, it can be 
done with a video camera. It. is not the same effect 
as video motion on locatio:. , however. 

Hovv many individual shots do you have to shoot? 

a. If the number is voluSinous (in the hundreds ) , 
slides ^hc^c faster. Setting up andgetting the 
shot is much faster, less equipmen'; involved and less alignrent 
time. Slides can. be sorted into ec^iting order exinnxtatxng 
search time in editing. Each slide will require sometime 

for adjustirient with the video can)era in editing. Video, 
because of facilitatira" shooting ef ficiency, may require__ 
searching, to op^ :oi'"e ends of the tape for up to .3 rlnutes 
each. Shoov.ing video for sjhgle frarries only on 1^^ 
• not practical each shct '^-juld take 1: to 5 ,secon_ds on tap-^, 
requiring liiuitipl^^ reels ol' tape increasi^i, possible delays in 
editing to cusnge tsc^jes and /or ::r>T cost 'with rrcre iiS-Chlnes. 

b. If numbers are few and you have to. 'shoot r.oriori as 
well, then stills could be done with video uO 
maintain color consisteriCy v^ith no need to tri::n 
ano-cher por-:on on the style to be used, ^tc. 

How will they be u^ed on the disc? 

a. If each the pictures, strrnds alone with nothing 
else on t:Te screai, there is a method lor r^-ans- 

f erring i'^rge volumes of slides to . video ac a much 
faster rate than normal video editing. _ This alone 
makes slides worthwhvlt. for such s:'- mat ions , 

b. " If the picture is to be rnixed with text or another 

source : 

.(1) c'ust r.-x'.kdrop text - composition . nd 

detj.i: are not so c itical, T;h^erefore the 
♦ -■ sadvan tp:Ses r f slides ure less :~i?nif icant 
1 a f ixed i "leo :i.p^ p i ^ rr.ir-^ -.vi 1 1 nor ha;^-e 
bo :id;jvist-~ : 
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(2) T<rxt and/br '.Taphics have, to be arranged to 
accominbda te portions of the. pier u re - prbpt^rl 
shot slides o-ffer more fleSiibillty t. fit the 
arijnscmen cs necessary : However , video can be 
used. 

SUftimarv 



Disadvantages of slides when edited using a film chain: 

. 1. The way they are shot and . mounted'., is the way I ' .ey 
appear on the video signal , therefore creating the 
sar; ^ problems described in 2.a.(2, above. 

2. The approximate capacity . of a film. chain is 32 slides 
Reloading would be inconvenient and time consuming. 

Advantages of slides using . film chain: 

i. Resolution is a 1 it t le bet ter chan projecting them 
on a screen for shootinp: v;jth a viaeo camera. 

Disadvantages of using sliaes or phoccs when sl:ides would be 
projected on a screen and shot with video camera in editing: 

1. Frami-:g and ■ •^'•r'-siLion are a question until ycu 
develop ch 

(.a) each require sc/^ne repci 1 1 id' ing by 

the vi' . .iinera ir: editing. 

2; The composition of the slide can be a- problem: 

(a) If it*s too wide, the .picture could be too grainy 
when you get t framed tight enough. 

<'b) if too tight, you woi;:ld have to sheer of-^ zh'^ 

picture or frar:e it v^ith a switcher puttr-^n v^hich 
nidy be inconsistent ^vith content. 

3. Color between film a:nd vidto will by ciiff<=^iert and 
may be noticeacie especially when shooting the same 
item'sT" 

^- ?^otos_can be sharp ' -^t blown up too .^ar, but they 
are less flexible thr jixde? because the video 
camera cannot get as : gh t on small photos . as on 
slides and mount in g r h^r* caii ^^e cumbersome in editing. 
*See note. 
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^,v.;;: -u—. "1 .lvx>r.inu- slides or photos to be edited using a video cainera: 
i. I- I. v.^ to si'f up Lind shoo t, r here fore^ cheaper for 

Mo re I es : b : : - :s l i 1 1 ii. if shot we 1 1 . 
l)i^*.xdvah tages of video for shooting stiils: 

1. Requires more time to set up arid shoot , • therefore , 
more expensive for quantities • " 

2. Less flexible in editing if repositioning is required. 
Advantages of video for shooting stills: 

1. You see what you have at che tin.3 you shoot. , 
( a ) repos it toning may not be necessary in edit in g . 

2. You can shoot meters or gauges, etc., in all their 
settings for single frame or motion. 
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I' h e c k 1 is c fo r V 1 cle(.'^ D 1 rec n o r 



C To do 



Prdjecc Ticle 
Pianning : 
1 . 



L hey are done . ) 
No. 



Attend all planning meetings pertinent to 
yidob 

Screen available video materials with SME and 
author determi ning usable goods 

a. prepare source list 
Obtain signatures on estimates of tvpes and 
1.1 uan t i t ies of production work to.be done. 
^- ?^9.s§_a.ttendins: that increases in 

these amounts mav cause delays in 
product ior; deadl ines 



pates- 
Accomplished 



Au^-:horini2: 



1. Attend meetings dealing with d^s^igw oi course 
maps 

2. Attend meetings to design disc geography - 
^95?y^^_^^?^ author and project director 

3. Attend meetings dealing 'ith design of 
video and audio pr-^sent at ion 

^. Review storyboard drafts and revisions - 
all levels 

^"-•-.5. Obtain sign-of^^::: of linal draft by pro.iect 
: di rector, authb: 

Pre-Prbuuc::ibh : 

1. Obtain neede'*' and a/ailabie resource . 

"i* .: 'jr ials in: luding originaxs of existing 
rn^t3rials 

a » mak e n cess a r y dt b s / c bp i es / 1 .■'an . f e r s 

2. Prepare .nedi^pr ^duct ion lists: 

a. v?deo shoot 

(1) one sheet or group of .sheetc 
per set up 

- b . art 

( ± ) organ iz into types if done by 
differe; t artists 

c . p hp t b 

C I ) one Si^et? : or ;^rbup of sheets 
per set t p . 
ov i u i ng t ape 
special ef f ec : s 
(1) consult .'.'.in contract ■tor i.:)h 
rendxv^. -'^r.-^s^ and 
d' • i n g : ; ^. ni 
. '2 > i i t . .1 or rlt- r ^ 

'ODS 



a , 
e . 



1.34 



Dates 
Accomplished 



3. Obtain s i --o r" f,.s on media prociaccion li^^ts 
4; Select taient and mvus i - o::-t:iin '"nuslc 

.r:*^* I ea.s es li necessary 
5. Schedule needed t\i ^ * i 1. i t i es ( anU 1 ' - a . -.-.^ j 
and persbiinei 

a , V ideo stud j . • 
b; rer:ote 

c . audio stu : 

d. pbst-prbductxon 
^ ( 1 ) In house 

(2 ) eont ract^d 

e. mastering -end i-. -p ropriate forms 
and purchase order 

Preview meeting with all possible , pertinent 
people to '^resent the big picture (artist, 
■ photographer, CG 6pera.t':)r, editor , . prod_,_ .__. 
assistants, project director, author, SMZ, 
etc . ) 



Product ion 



of product ton in 
product ion lists 



proces; 
for 



Confinn that facilities and people are 
schedu] ed 
Oversee phasei? 
See individua:! 
detai Is _ 

a. video shoots 

b. film 

c. art 

d. props 

e . compositor 

f . audio ^ 

through "e** can be produced sirruitaneously ; 
howevc?ry an3' eoSpositor work . req^-iired to hj alJcTied 
to^work in '-a'.' triruugh "d'' \vill not be done until 
they are c^.nblete 

Obtain ^-Jign-of f on ijedia production t-'sts 
for v'ork done _ _ _ 

Collect ^11^ production materials lai:el , and 
crgarize theiu for post-production 



In House ' Post -pr'" duct ion : 



.lities and peopi- are 



i. Confirm that fac 
scheduled 

^ • in hpase_ _ 

b. contracted facilities 
2: Off-line edit x.n . _ . 

a . selec SMF ' s Trbm Ibcat ion tapes 

b. do off-line edit tap^ if need-d 

3. Build work r-pes 

4. Compl''*"e E'-'.it Decision List 

5- Pe!ni:u ^o.vcract editor of speoi:- 

ef fectF i*equirements 
6. Aleru contract pbst-^product ion pe r :^':'P :ie ; 

'the following requirements: 
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r^ccompl i:shed 



Instructions : or pbs r -a rbduc t ion p 



>onnel 



inci 
1; 

n 

5 , 
6. 
7. 



<1U ipmerl . , 
Compositor in :spt--'j ; 

Machines set ap completei^; ; aiiily 

RF leve is . need. to. be .watchei 

Pieriodic j.1 ly check eaits for correct f ield 

^.^^9^ _^.9^ 9^iQ'^_.l?2LMing where appropriate 

Be alert for proper video levels 

Don't pa.'k the tape, down stream after the 

edit 



Contracted Post -Product ion 

1. Edit master tape 

a. ■ do appropriate ; dubs 

2. Screen .^ub of master tapie fqr correct ness 

3. Obtain si^n-off of completed master tape 

D i sc M a s t e r i n g : 

1. -Send rr>aster tape to disc mastiering with 
appropriate forms 

2. Screen "check cassette" and/or "check 
disc" for quality and completeness.. 

3. Obtain sign-^off on "check cassette" and/br 
; "check disc" _._ _ _ 

4. Give screening results to disc : 
manufacturing promptly* 
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Checklist for Projtf'e ^^U^-e^-^t^-s— ;livcl AU t Hor-s 



Project Titl:e_ 
Flanning: 



Relative to Videocti^^c Production. 



No, 



Dates 
Accbrhp i ished 



Include video directbrih plahhihg sessions 
Author , SME and Video Diriector screen 
exist ing materials 

Sign off estimates of types and quantities 
of production work to be done 



Authoring: 



Include video director in the following: 
. a, ''esigning course map 
t' .^sighing disc geography 
o Designing of video presentat ions - 
general andspecific 
. Story board reviews - aii drafts 
Inr ide graphics . designer in the following: 
. Design of video presentations - 
.l::eneral and .specific 
C'*eck in with director and graphics designer 
tor feasibility of presentation as authoring 
progresses , 
ProGUctioh sheets 

a . Comp lete al 1 appropriate inf ormat ion on 
every sheet 

b. Text .for audio and Compositor are 
proofed • 

c • Sigh -of £ of the final draft by the 
project director, author, SME and 
director 



Pre- Product ion : 



1. Consult with director as appropriate 

2. Assist in preparation of media production 
lists _ _ _ _ 

3. Sign-off on media productionsheets 

4. Consultin s^lectj.cri of talent and . music 

5. Attend preview meeting for production 



Production; 



Part ic^ipate_ in production as appropriate 
Revi'-ew and sign-off production as 

comple ted ... 

Adhere to established schedules - costs 
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Dates 
Accompl ished 



Pos t -p rddUc lion: - 

1. Participation otf-line editing as 
appropriate 

2. Participate in building work tapes as 
appropriate 

^' ^??5?-^^P?^?? editing master tape as 
appropriate 

4. Re. ie-' '^nd sign-off dub of master 

5. Adhor^: ro established schedules - costs 

Disc ^er iLig: 

1. Review and sign-off "check cassette" and/or 
"check disc" 

Additional information: 

1. Significant changes or.additions in the 
types and quantities of production work 
estimated in the_"Planniag" stage will 
alter the product ion deadlines also est imated 
at that t ime . 

_ ♦ _ _ 

2. Failure to deliver appropriately signed-off 
final product ion sheets by a date agreed 
upon by the production department will 
automat ically. post pone subseque deadl ines . 
New dates will be determined by the 
product ion department. 

3: Changes on or_ addit ions_ to mat er ials^ in the 
signed-off; final product ion .sheets wi ■ 1 
automat ically postpone subsequent deadl ines 
to dates determined by the production 
. . department . 



Changes on o7 
that are signc 
pjstpohe subs-^ 
determined by 



s to any materials 
1 _ automat ically 

i-llihes to dat^is 
'tjon department. 



Delays in production caused cy anyone 
other than production department personnel 
wi 11 automatically pb^tpbhe subsegu'- t 
^1 s-^ 1 i [i*^ s_ C o a da t e de t e rmi "".e d b y t n ■": 
production department . 

Th? only C'^mpdsitor work to be done 
•vithdut a sign-off is for layout design 
o rexpe r imen t ing '.vi t h special rhii rac : e-r:^ 
during the "Authoring" SLa:^e. 
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IBS 



D:.l tr;^S 



prociiic t ion p r'.'t:^-s.s '.vithout :i s:^n-'ji: mi 
the preceding ^.t age f rom Author in.'; 
through Final Post -produc t ion : The 
sign-'^'-'f is a statement i:'-/..t, that stago 
is f.'n.': as it is with no chunges oi- 
additxL s to follow. 
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Checklist for Post - P^ ^pduc ^t ion 



Project Title ' _ No. 

POST-PRODUCT iON Witt NOT BEGIN UNTIL THE FOLLOWING APPLICABLE 
BOXES ARE CHECKED AND THE UNAPPLICABLE ARE CROSSED OUT. 

Production Sheets 

□final version updated 

□organized according to disc geography 
Psuff'icierit copies for all concerned 
□ signed-of f 



Props 

□organized - list on separate sheet 
Ssigned-off 

Existing materials 

□films dubbed to tape and off-lined 
□tapes dubbed and off-lined with edit decision list 
□slides, photos, art, props collected and organized 
□signed^off 

Ldcp.tidn video 

□ shot 
y □dubbed 

Ddf f-lihed wi th edit decision list 

□ sigiied-off 

Location slides 

□ shot 

Oprocessed 

□necessary dubs processed 

□ organized _( trayed) 
□sighed-dff 

Location photos 

□ shot 

□ processed 

□necessary dubs processed 

□correct sizes/cropping made or indicated 
□mounted ^organized) 

□ sighed-df f 

Location film 

□ shot 

□ processed 

□transferred to video tape 
□off-lined with edit decision list. 
Bsigned-off 
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Checklist for Post-Product ion ( cbrit . ) 



Art work 

□completed 

□numbered and organized 

□ reviewed 

□ signed-dff 

Special effects list - if applicable 



□ complete _ _ 

□ signed-of f ^ 

Compositor only pages 



□completed 

□ reviewed 

□ sigried-of f 



Compositor and external source pages 

Pcbinpleted - adjusted to video 

□ reviewed^ 

□ signed-of f 

Audio - music /narrat ion 



□master tape recorded on appropriate medium and ^peed 
□ signed-off 



No contract post-produGt ion work will begin until all 
post-production work is complete. 
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Checklist for-Location Checkout 



Project Title ^o- 

□ Media : 

: O Video 

□ Slide 

□ Photo _ _ 

□ l6miri film 



□ indoors: 

□ Tyi^e of existing lighting 

□ can be use d 

Bean be covered - — 

□ need correction - 



□ Light ihg requirements 



^59a_P? lights and types_ 
□ sc r ims: 



□bounce boards 

□ filters 

□ grip stands 



□Sufficient space for equipment and personnel to shoot 
— (camera^ YP?i_ ^^i^'^i^i and accessories ) 

□Sufficient space for mobile shots - adequate surface and 
equipment 

□Room to secure equipment overnight 

□ Platforms or ladder, needed arid/or are available 

□ AC power - no. /length of cables- 



no. of circuits . amps/circuit^ 

□video cable - no. /length 

□Audio cable - ho. /length 



□ Outdoors: 

□ Shade 

□ Opeti- 



□ Weather condit ions possible /probable- 

□ ijight source aids 



□ AC power - no . length of cables . 

no. of circuits airips/circUit_ 

□ Video cable - ho. / length 

□ Audio cable - no. /length" 



□Room to secure equipment overnight 
□Platforms or ladders heeded and/or are available 



□ Other 

□Necessary local personnel available and scheduled - who 

□ Facilities, scheduled - dates_ [ 

□ location rooms or area . 

□equipment , props , special items, etc. 
□Coordination with police, fire, other authorities 
i^peciai Comments . . 
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Checklist for Cdhtracted Pdst-rrddyr(^t-4^ 
Project Title 



POST-PRODUCTION WILL NOT BEGIN UNTIL THE FOLLOWING APPLICABLE 
BOXES ARE CHECKED AND TtlE UNAPPLICABLE ARE CROSSED OUT. 

Post-Production 

□ work tapes complete - as as can be done in house 

□edit decision list complete 



Production Sheets 

□final version updated 

□organized according to disc geography 
□sufficient copies for all concerned 

□ signed-off 

Props 

□organized - list on separate sheet when organizing 

□ signed--of f 

Existing materials 

□films dubbed to tape and off-lined 

□tapes dubbed and off-lined with edit decision_ 1 ist 
□slides^ photos, art, props collected and organized 

Location video | 

□ shot ' i 

□ dubbed ____ _[__ 

□off-lined with edit decision list 
□signed-of f 

Location slides 



□ shot 

□ processed 

□necessary dubs processed 
□organized (trayed) 

□ sigried-of f 

Location photo 

□ shot 

□ processed 

□necessary dubs processed 

□ mounted (organized) 

□ signed-bf f 
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Checklist for Ccntracted Post-Product ion (coht.) 



Ldcatibh film 

□ shot 

C3 processed 

□ transferred to video tape 
□off-lined with edit decision list 

□ signed-of f 

Art work 

□ compieted 

□ reviewed ■ 

□ numbered and organized 

□ signed-off 

Compositor only pages 

CDcorapleted 

□ reviewed 

□ signed-off 

Compositor and external source pages 

□completed - adjusted to video 

□ reviewed _ 

□ signed-off 

Special Effects Requirements 

□ remind editor of . special effects 
□confirm that equipment is prepared 
□special effects list complete 
□sufficient copies prepared 

□ signed-off 

Edit Decision List 

□ complete 

□ signed-oif 
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Audio Produc t ion Check 1 ist 



Project Title 



No. 



Date 
Accbmp . 



AUDIO WILL NOT BE RECORDED UNT.I L THE FOLLOWING 
HAVE BEEN COMPLETES. 

□ Obtain sigh-off oh f ihal , proofed prbductibh sheets 

□ Select talent , sound effects and music 

□ obtain necessary releases for music 

□ Schedule talent 

□ Schedule audio studio 

□ narration 

S mix and /or edit 

□ Transcribe audio script from the p-roof ed production 

:sheets for narration, music and sound effects. 

□ Obtain sign-off on proofed audio script 

□Give script to narrator for advance preparation 

□ have sufficient copies for. all involved. 

□ Record narratibh 



□ Mix and/or edit _narrat ion , music and sound effects 
on appropriate master audio tape at appropriate 
speed 

□Obtaih sign-off on audio master tape 



« 
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Sign-of f s 



Sign^offs should be done dh the production sheets arid the 
media production lists d on the checklists; 

A date needs to accompany each sign-off . 

The sign-off must be done by the person or persons with 
final authority. 

Sign-dffs are needed on the media production lists before 
production work begins to indicate completeness of sheets oh 
work to be done and how it is to be done. 

Sigh-bffs are heeded on media production sheets when work 
is completed to indicate acceptaace of the quality and 
cdmpleteness of the work. 
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PERIODICALS ABOUT VIDEODISCS 

NEWS . Nebraska ETV Network, University of Nebraska-Lincoln, 
yideodisc Design, Production Group, P, O. Box 83111, 
Lincoln^ NE B8501-3111. No Charge. 

Optical Memory Ne w^&4(^t-4:ef , including Interact iye Videodiscs* 
Edward S. Rothchild^ P. O. Box 14817^ San Francisco, CA 
94114-0817. S295/yr. 

Videodisc News . _P. 0.__Box 6302, Arlington, VA 22206. $150/yr 
Checks payable to Videodisc Services, Inc. 

V i de od i s c /^xjIbgX-^ , Meckler Publishing, 520 Riverside AvenUe^ 
P. 0. Box 405, Saugatuck St at ion , Westport , CT 06880. 
$52/yr. 
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